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Introduction

Energy plays an important role in Hawaii's economy. Because of the
state’s heavy dependence on imported petroleum and rapid increase in
petroleum prices in recent years, Hawaii’'s total primary energy expenditure
reached about $5.3 billion in 2008. This value accounted for about 8.1
percent of Hawaii's total Gross Domestic Product (GDP) in 2008.
Petroleum accounted for about 96.9 percent of Hawaii’'s primary energy
expenditures. Hawaii’'s total energy expenditure (including electricity
additions) reached about $6.9 billion in 2008, accounted for about 10.4
percent of total GDP in 2008.

With the rapid increase in petroleum price in recent years, total energy
expenditure in Hawaii is growing rapidly. From 1970 to 2008, Hawaii's
primary energy expenditures increased 9.0 percent per year on average;
Hawaii’s total energy expenditures increased 8.8 percent per year.

This report brings together the most comprehensive statistical picture of
Hawaii's energy use to date. It uses the most current data available (with
the notation that comprehensive energy data are usually several years old).

The intent of this statistical report is that it will be the first in a series of
annual reports that bring together economic data, consumption data,
economic impact and available historical data. In future reports, analysis of
trends and measurement of success may assist policymakers as they
monitor Hawaii’s clean energy initiatives.
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1. INTRODUCTION

Energy plays an important role in Hawaii's economiBecause of the state’s heavy
dependence on imported petroleum and rapid increageetroleum prices in recent years,
Hawaii's total primary energy expenditure reachdww $5.3 billion in 2008. This value
accounted for about 8.1 percent of Hawaii's totab$s Domestic Product (GDP) in 2008.
Petroleum accounted for about 96.9 percent of Hanaiimary energy expenditures. Hawaii's
total energy expenditure (including electricity @uahs) reached about $6.9 billion in 2008,
accounted for about 10.4 percent of total GDP 820

With the rapid increase in petroleum price in recgrars, total energy expenditure in
Hawaii is growing rapidly. From 1970 to 2008, Haiggprimary energy expenditures increased
9.0 percent per year on average; Hawaii's totatggnexpenditures increased 8.8 percent per
year.

This report brings together the most comprehenstiggstical picture of Hawaii's energy
use to date. It uses the most current data al@i({@bth the notation that comprehensive energy
data are usually several years old).

The intent of this statistical report is that itliMae the first in a series of annual reports
that bring together economic data, consumption,datanomic impact and available historical
data. In future reports, analysis of trends andsueement of success may assist policymakers
as they monitor Hawaii's clean energy initiatives.

The importance of an on-going energy profile far thate is underscored by the fact that
from 1970 to 2008, total energy expenditure in tams2009 dollars increased 354 percent in
Hawaii. Clearly, energy will be a major componenthe state’s future economic picture.

This report provides a detailed picture about Hesvanistorical and current energy
consumption and expenditures by sources of enerdyead-users. It shows, for example, that:

» At 85 percent, Hawaii remains strongly dependentibfor its primary energy needs.

* From a high of 10.4 percent in 1993, renewable gnase in Hawaii has actually declined
during the last 15 years, due to reduced biomass us

» Heavy fuel oil for electrical generation, jet fuerld gasoline remain the primary fuels in the
state demand profile.

* As an energy resource, the use of imported coattsally growing faster than renewable

resources.
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Section 2 of this study examines the total ene@ysuamption by end-use sector and by
primary energy sources. It shows that:

» Half of Hawaii's primary energy is used in the spartation sector, about 40 percent of the
primary energy is used in electricity generatiomd ahe industrial, commercial, and
residential sectors account for only about 10 p#rogprimary energy consumption.

» Electricity generated in Hawaii is consumed almegtnly in the residential, commercial,
and industrial sector.

» Hawaii refiners must import significant amountgedffuel to meet demand.

e Coal in Hawaii is being used mainly to produce &ieity.

» Hawaii imports all of the ethanol consumed in ttates

Section 3 examines the trends of energy expengitanel prices of the major end-use
sectors in Hawaii. It shows that:

* Interms of energy use, more money is expendedsalige than any other fuel.

* Almost two-thirds (66.3 percent) of the money sp@mprimary energy (excluding electricity
generation) is spent on transportation; while

* Expenditure on electrical generation accounted 23r4 percent of primary energy
expenditures.

* Since 2002, the price of petroleum fuels has irsrdaapidly.

Section 4 examines the historical trends of Hawanergy efficiency and intensity. It
shows that:

* On a per capita basis, total energy used has ledstively consistent.

* On a per capita basis, electricity used since IB&increased dramatically, while petroleum
use has declined.

* In constant dollars (2009), from 1970 to 2008, Hé&svaxpenditures for energy per dollar of
the real gross domestic product has increased thare75 percent.

* In constant dollars (2009), in 2008, each persafawaii is paying more than twice as much
for energy than they did in 1970.

Section 5 examines the energy consumption andgityechanges over time by sectors.

It shows that:

* In the transportation sector, gasoline’s share e total profile increased the most

dramatically since 1960.
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» Hawaii's industrial sector uses about 23 percenheftotal energy consumed.

 Renewable energy (biomass, geothermal, hydro, wand, solar) accounts for only about
10.5 percent of total electric power sector ene&@ysumption.

» Of the renewable energy resources used for eleégtgeneration, geothermal, biomass, and
wind are contributing the most to the Hawaii enecggsumption.

* Electricity is still mainly produced by utilty cogmanies and not Independent Power
Producers.

Section 6 examines the environmental impacts afggnese in Hawaii and it shows that:

e From 1990 to 1999, Hawaii's energy-related carbdsxide (CQ) emissions decreased
gradually from 21.7 million metric tons to 18.3 lwih metric tons;

* From 1999 to 2007, however, @@missions increased from 18.3 million metric tem24.2
million metric tons.

*  From 1990 to 2008, total G&nd NOX emissions from the electric power seatcraased
over time, while S@emissions decreased over time (in line with changdederal clean air
standards).

The information provided in this report is mainlgged on publicly available annual state
level data from the U.S. Energy Information Admirasion (EIA). Some other sources include
the U.S. Bureau of Economic Analysis (BEA), the UC8nsus Bureau, the State of Hawalii Data
Book, the State of Hawaii Department of Taxationd ahe State of Hawaii Department of

Transportation.



2. HAWAII'S ENERGY USE

2.1. Primary Energy Consumption by Source

Hawaii’s total primary energy consumption increafeun less than 100 trillion Btu in
1960 to 284 trillion Btu in 2008, with an averageaal growth rate of 2.3 percent. From 1960
to 1990, energy consumption increased 4.2 percentypar on average; and consumption
increased in most years except a few years afeetwtb oil crisis. From 1990 to 2001, energy
consumption decreased from 321 trillion Btu to 2iion Btu. From 2001 to 2007, energy
consumption increased 3.9 percent per year.

Before 1980, Hawaii's primary energy consumptiorsvedmost entirely dependent on
imported petroleum. Increased consumption of b&srend coal consumption (mainly due to
the operation of the coal-fired power plant on Qainuthe 1980s reduced the dependence on
imported petroleum by about 10 percent.

From 1991 to 2008, the share of petroleum in tgmamary energy consumption
fluctuated between 84 to 90 percent. The shareewéwable energy (primarily geothermal

energy in electricity generation) fluctuated betwddo 10 percent.

Figure 2.1. Hawaii's Total Primary Energy Consumptbn by Source: 1975-2008
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The historical trend of Hawaii's primary energy samption by source is provided in
Table 2.1.

Table 2.1. Hawaii's Primary Energy Consumption by 8urce

Total Energy Energy Consumption By Source Renewaidgdy
Consumption % in Total % in Total
Year Bilion Btu Petroleum Coal Natural Gas Renewable néiss Geothermal Hydro Solar Wind
1960 94,861 99.7 0.0 0.0 0.3 0.0 0.0 0.3 0.0 0.0
1970 196,964 99.2 0.0 0.0 0.8 0.2 0.0 0.6 0.0 0.0
1975 214,414 99.3 0.0 0.0 0.7 0.3 0.0 0.4 0.0 0.0
1980 262,413 95.1 0.0 0.0 4.9 45 0.0 0.3 0.0 0.0
1981 236,745 94.3 0.0 0.0 5.7 5.4 0.0 0.4 0.0 0.0
1982 218,264 93.3 0.5 0.0 6.1 5.7 0.0 0.4 0.0 0.0
1983 221,317 92.8 0.5 0.0 6.7 6.3 0.0 0.4 0.0 0.0
1984 232,624 92.9 0.4 0.0 6.7 6.1 0.2 0.4 0.0 0.0
1985 248,730 93.3 0.5 0.0 6.2 5.7 0.2 0.4 0.0 0.0
1986 245,497 92.7 0.2 0.0 7.1 6.6 0.2 0.3 0.0 0.0
1987 249,574 91.7 0.6 0.1 7.6 7.2 0.1 0.3 0.0 0.0
1988 289,836 92.5 04 0.0 7.1 6.7 0.1 0.3 0.0 0.0
1989 309,907 90.4 0.3 0.0 9.4 8.7 0.1 0.2 0.3 0.1
1990 321,406 91.1 0.2 0.0 8.7 8.1 0.0 0.3 0.3 0.1
1991 295,142 90.3 0.4 0.0 9.3 8.6 0.0 0.3 0.3 0.1
1992 305,983 89.0 2.2 0.0 8.8 8.1 0.0 0.2 0.3 0.1
1993 284,733 84.2 55 0.0 10.4 8.6 11 0.2 0.4 0.1
1994 301,418 85.7 5.2 0.0 9.1 6.9 13 0.5 0.4 0.1
1995 299,602 84.3 6.6 0.0 9.1 6.6 16 0.3 0.4 0.1
1996 285,923 83.5 7.1 0.0 9.3 6.7 18 0.4 0.4 0.1
1997 276,217 83.5 7.4 0.0 9.1 6.3 19 0.4 0.5 0.1
1998 276,002 84.6 6.6 0.0 8.8 6.0 18 0.4 0.5 0.1
1999 271,727 84.6 6.5 0.0 89 6.2 16 0.4 0.5 0.1
2000 276,226 85.1 6.4 0.0 8.4 55 2.0 0.4 0.5 0.1
2001 272,445 88.0 6.5 0.0 5.4 29 16 0.4 0.5 0.0
2002 285,638 90.2 5.8 0.0 4.0 2.6 0.5 0.3 0.5 0.0
2003 303,300 88.5 6.3 0.0 5.1 31 12 0.3 0.5 0.0
2004 318,670 88.8 6.0 0.0 5.1 29 14 0.3 0.5 0.0
2005 328,793 89.4 55 0.1 5.1 29 14 0.3 0.5 0.0
2006 331,233 89.3 5.3 0.1 5.4 29 13 0.4 0.5 0.2
2007 343,236 88.7 55 0.1 5.7 2.7 14 0.3 0.6 0.7
2008 283,783 85.0 7.1 0.1 7.8 4.0 17 0.3 0.9 0.8

Source: Energy Information Administration, Statefy Data System

Table 2.2 provides major primary energy consumptiorphysical units by source.
Hawaii's petroleum consumption mainly includes desil fuel, jet fuel, motor gasoline and
distillate fuel, they accounted for about 29 petch percent, 25 percent, and 13 percent of total
petroleum consumption, respectively, in 2008.



Table 2.2. Hawaii's Energy Consumption in PhysicadUnits

Energy Consumption By Source

Petroleum
Jet Residual Motor  Distillate Other Total Natural Renewabl Total
Year Fuel Fuel Gasoline Fuel Petroleum Petroleum Coal Gas ectriglity Electricity
T BBL T BBL T BBL T BBL T BBL T BBL TST MCF MKWH M KWH
1960 4,321 4,766 3,429 886 3,443 16,844 - - 27 1,285
1965 7,618 7,230 4,082 1,612 1,936 22,478 - - 105 2,452
1970 14,273 10,154 5,691 1,695 2,292 34,105 - - 108 3,776
1975 14,849 11,255 6,766 1,948 2,280 37,097 - - 89 5,310
1980 14,116 13,196 7,231 5,987 3,032 43,562 - 3,131 86 6,331
1985 13,260 13,185 7,594 4,526 1,441 40,006 46 2,483 104 6,635
1986 10,176 14,326 7,878 4,627 2,036 39,044 16 2,462 96 7,032
1987 11,481 13,595 8,186 3,685 2,444 39,389 63 2,610 95 7,298
1988 11,972 16,935 8,476 5,631 2,887 45,902 50 2,612 97 7,719
1989 13,239 17,355 8,754 5,745 2,928 48,021 32 2,694 103 7,970
1990 12,646 19,067 8,670 6,489 3,143 50,015 29 2,788 108 8,311
1991 11,123 15,599 8,970 7,210 2,855 45,758 45 2,694 107 8,524
1992 9,993 17,856 8,870 6,219 3,718 46,655 303 2,695 86 8,667
1993 8,891 13,845 9,060 5,929 3,666 41,392 691 2,681 230 8,658
1994 9,472 15,120 9,343 6,321 4,586 44,843 704 2,778 345 8,948
1995 9,940 14,473 9,416 5,787 4,226 43,842 895 2,773 353 9,188
1996 10,087 12,667 9,374 4,950 4,553 41,631 930 2,672 369 9,379
1997 10,221 12,218 9,358 4,640 3,392 39,829 933 2,611 377 9,363
1998 9,999 13,243 9,342 4,451 3,458 40,493 822 2,654 378 9,261
1999 9,474 12,945 8,953 5,314 2,977 39,662 801 2,735 342 9,381
2000 9,438 13,520 9,289 5,094 3,250 40,591 816 2,841 383 9,691
2001 8,895 13,284 9,710 6,040 3,551 41,479 829 2,818 309 9,785
2002 10,189 12,738 10,419 8,086 3,339 44,772 748 2,734 169 9,892
2003 12,708 12,079 10,597 8,031 3,272 46,686 837 2,732 270 10,391
2004 13,379 13,110 10,741 8,634 3234 49,098 857 2,774 315 10,732
2005 16,372 13,210 10,978 7,307 3,400 51,267 805 2,795 324 10,539
2006 15,334 14,687 11,533 6,691 3,309 51,554 778 2,783 412 10,568
2007 12,756 16,318 11,348 9,294 3,181 52,897 850 2,850 560 10,585
2008 10,702 12,465 10,675 5,637 3,090 42,569 937 2,702 559 10,390

Source: Energy Information Administration, Statefffy Data System

Other petroleum consumption accounted for about ercemt of total petroleum
consumption in 2008. Other petroleum consumptigiudes mainly still gas and LPG.
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Table 2.2. Hawaii's Energy Consumption in PhysicaUnits - Continued

Other Petroleum Consumption in 1000 BBL (T BBL)

Aviation  Asphalt Still Petroleum Total
Gosoline  Road Oil Kerosene LPG Lubricants Gas Coke Other
Year T BBL T BBL T BBL T BBL T BBL T BBL T BBL T BR-
1960 2,640 29 91 112 38 430 103 3,443
1965 613 306 49 219 94 466 159 1,936
1970 133 377 153 938 71 453 131 2,292
1975 116 379 76 872 104 472 220 2,280
1980 199 285 9 1,573 94 525 306 3,032
1985 155 308 2 133 86 658 372 1,441
1986 279 272 3 126 84 1,785 361 2,036
1987 249 397 2 157 95 1,810 403 2,444
1988 281 351 0 178 91 2,067 415 2,887
1989 287 296 0 186 94 2,171 375 2,928
1990 272 381 0 178 96 2,401 333 3,143
1991 261 383 0 214 86 2,324 381 2,855
1992 243 431 0 651 88 2,388 367 3,718
1993 198 444 1 884 90 2,372 344 3,666
1994 210 407 1 1,619 94 2,346 356 4,586
1995 218 438 1 1,316 92 2,310 368 4,226
1996 165 401 1 1,319 89 2,329 411 4,553
1997 121 396 1 241 94 2,290 390 3,392
1998 107 322 0 844 99 2,200 362 3,458
1999 58 353 0 376 100 2,165 351 2,977
2000 45 604 0 562 98 2,181 366 3,250
2001 48 342 0 582 90 2,219 376 3,551
2002 18 107 0 770 89 2,179 372 3,339
2003 15 110 0 492 82 2,254 381 3,272
2004 39 120 0 462 83 2,235 388 3,234
2005 44 199 0 432 83 2,241 382 3,400
2006 41 3 0 471 81 2,247 361 3,309
2007 41 3 0 419 83 2,179 357 3,181
2008 28 2 0 674 77 2,088 300 3,090

Source: Energy Information Administration, Statefgy Data System
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2.2. Total Energy Consumption by Sector

Hawaii’s primary energy is used in four end-usdaecand electricity generation.
In 2008, about 49 percent of Hawaii's total primaeyergy was directly used in the
transportation sector, 8 percent in the indusseator, 3 percent in the commercial sector, and 1
percent in the residential sector; about 39 percénthe total primary energy was used in
electricity generation. The electricity generateas mainly consumed in the industrial (37%),

commercial (34%), and residential (30%) sectors.

Figure 2.2. 2008 Hawaii Energy Use by Sector

Petroleum (85%), Coal (7%)
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The historical trend of Hawalii's end-use energystonption by sector is provided in
Figure 2.2 and Table 2.3. End-use energy consompiti each sector includes the primary
energy directly consumed by the sector, electriciigsumed by (i.e., sold to) the sector, and the
sector’s share of electrical system energy losses.

From 1960 to 2008, the shares of the residentialoseand the commercial sector
increased from 8 and 6 percent to 13 and 15 percespectively; the share of the industrial
sector increased slightly from 22 to 23 percentt te share of transportation sector decreased
from 65 to 49 percent. In addition, the sharemdrgy used in electricity generation increased

from 19 to 39 percent.
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Figure 2.3.
by Sector: 1975-2008
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Table 2.3. Hawaii's End-Use Energy Consumption b§ector
End-Use Energy Consumption By Sector
Units: Billion Btu Electric
Year Residential Commercial Industrial Transportation talo Power
1960 7,148 5,307 20,627 61,779 94,861 17,603
1970 15,448 12,500 43,673 125,342 196,964 43,176
1975 18,939 14,505 50,430 130,540 214,414 58,778
1980 20,989 20,022 74,694 146,709 262,413 69,749
1985 19,976 18,425 67,444 142,886 248,730 69,962
1990 30,732 37,190 98,941 154,543 321,406 105,928
1995 31,996 35,347 94,104 138,154 299,602 108,017
2000 33,840 38,114 79,084 125,188 276,226 111,328
2001 32,869 37,221 70,341 132,014 272,445 107,498
2002 34,850 39,542 71,086 140,161 285,638 111,730
2003 34,314 40,194 66,763 162,030 303,300 110,983
2004 35,373 44,141 67,020 172,136 318,670 113,129
2005 35,871 42,484 71,065 179,374 328,793 112,246
2006 36,402 43,293 69,899 181,639 331,233 112,969
2007 37,125 42,983 67,807 195,320 343,236 114,378
2008 36,738 43,582 64,996 138,468 283,783 111,567

Source: Energy Information Administration, Stateiy Data System
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2.3.  Petroleum Consumption by Sector

Petroleum is mainly consumed in transportation @edtricity generation in Hawaii. In
2008, transportation and electricity generationoaoted for about 57 and 34 percent of total
petroleum consumption, respectively. From 1960068 the transportation sector’s share and
the industrial sector’s share in total petroleumstonption decreased from 65 and 15 percent to
57 percent and 8 percent, respectively; the poeetioss share increased from 18 percent to 34
percent.

Table 2.4. Hawaii's Petroleum Consumption by Sector

Petroleum Petroleum Consumption By Sector (Includdtiganol)
Consumption % in Total Petroleum Consumption
Year Billion Btu Transportation Electricity Industrial o@mercial Residential
1960 94,569 65.3 18.3 151 1.2 0.1
1970 195,404 64.1 21.8 11.7 1.9 04
1975 212,916 61.3 274 10.0 1.0 0.2
1980 249,605 58.8 27.9 115 1.6 0.3
1985 232,095 61.6 29.8 8.0 0.6 0.1
1990 292,730 52.8 333 10.9 29 0.1
1991 266,541 56.7 30.1 115 1.6 0.1
1992 272,389 52.9 31.6 11.2 4.0 0.2
1993 239,687 54.4 31.8 125 1.2 0.1
1994 258,278 54.2 30.6 13.1 2.0 0.1
1995 252,556 54.7 31.8 124 11 0.1
1996 238,853 50.9 34.6 13.7 0.7 0.1
1997 230,514 50.9 35.5 12.2 1.3 0.1
1998 233,498 49.1 35.2 9.5 5.8 04
1999 229,921 53.5 36.3 8.9 11 0.2
2000 235,194 53.2 35.9 9.5 11 0.3
2001 239,834 55.0 35.0 8.8 0.9 0.3
2002 257,510 544 35.5 8.6 12 0.3
2003 268,487 60.3 30.3 8.2 0.9 0.2
2004 282,950 60.8 30.0 7.8 11 0.2
2005 295,185 60.8 29.2 8.8 11 0.2
2006 297,121 61.1 29.1 8.4 11 0.2
2007 306,316 63.8 27.8 74 0.8 0.2
2008 244,509 56.6 335 8.3 12 04

Source: Energy Information Administration, Stateeiyy Data System
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Table 2.4. Hawaii's Petroleum Consumption by Sector Continued

Petroleum Consumption By Sector
Unit: 1000 BBL (T BBL)

Year Total Transportation Electric Industrial CommercidResidential
1960 16,844 11,487 2,756 2,367 209 26
1970 34,105 22,473 6,798 3,874 760 200
1975 37,097 23,520 9,309 3,648 477 143
1980 43,562 26,317 11,127 5,135 792 192
1985 40,006 25,641 11,047 2,997 275 45
1986 39,044 22,884 11,575 4,173 369 43
1987 39,389 22,474 12,196 4,070 596 54
1988 45,902 25,361 13,044 4,961 2,475 61
1989 48,021 27,691 13,686 4,469 2,113 62
1990 50,015 27,639 15,657 5,231 1,430 57
1991 45,758 27,034 12,903 4,989 773 58
1992 46,655 25,631 13,865 5,078 1,897 184
1993 41,392 23,305 12,272 5,250 524 41
1994 44,843 25,017 12,735 6,151 899 42
1995 43,842 24,759 12,921 5,643 480 40
1996 41,631 22,058 13,319 5,880 326 48
1997 39,829 21,334 13,175 4,672 560 88
1998 40,493 20,876 13,264 3,765 2,338 250
1999 39,662 22,177 13,453 3,380 511 142
2000 40,591 22,532 13,623 3,685 558 194
2001 41,479 23,704 13,588 3,513 478 197
2002 44,772 25,306 14,842 3,779 648 197
2003 46,686 29,194 13,098 3,721 527 146
2004 49,098 30,897 13,704 3,704 644 149
2005 51,267 32,278 13,888 4,298 651 152
2006 51,554 32,597 13,952 4,184 662 159
2007 52,897 34,678 13,738 3,836 517 128
2008 42,569 25,064 13,209 3,387 645 265

Source: Energy Information Administration, Stateefy Data System
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Table 2.5. Hawaii's Foreign Petroleum Imports by Mgor Type

2005 2006 2007 2008 2009 2010* Average
Annual Annual Annual Annual Annual Annual  Annual
TBBL TBBL TBBL TBBL TBBL TBBL TBBL
Total Foreigh Imports (EIA) 49,107 53,963 52,937 46,220 43,616 49,238 49,180
Crude Ol 45,037 49,033 46,137 41,447 40,981 44,080 44,453
Chevron 18,15919,188 19,576 18,580 19,505 19,286 19,049
Tesoro 26,87829,845 26,561 22,867 21,476 24,794 25,404
Jet Fuel, Kerosene-Type 3,067 2,542 4956 3,781 1,608 4,314 3,378
Fuel Ethanol 379 1,243 767 496 606 - 582
Residual Fuel 296 584 567 196 78 - 287
Distilate 32 238 181 76 - - 88
Propane/NGL 175 134 134 224 125 406 200
Others 121 189 195 - 218 438 194
% in Total Foreign Imports 2005 2006 2007 2008 2009 2010%erage
Total Foreigh Imports 100% 100% 100%  100%  100% 100%  100%
Crude Ol 92% 91% 87% 90% 94% 90% 90%
Chevron 37% 36% 37% 40% 45% 39% 39%
Tesoro 55% 55% 50% 49% 49% 50% 2%5
Jet Fuel, Kerosene-Type 6% 5% 9% 8% 4% 9% 7%
Fuel Ethanol 1% 2% 1% 1% 1% 0% 1%
Residual Fuel 1% 1% 1% 0% 0% 0% 1%
Distilate 0% 0% 0% 0% 0% 0% 0%
Propane/NGL 0% 0% 0% 0% 0% 1% 0%
Others 0% 0% 0% 0% 0% 1% 0%
* Estimated based on annualized YTD data.
Source: EIA
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Table 2.6. Hawaii's Petroleum Net Imports and Consmption

2005
Annual

2006
Annual

2007
Annual

2008
Annual

2009
Annual

2010E Average
Annual  Annual

Physical Unit of Imports
Total Foreign Imports (TBBL)
Crude Oil (TBBL)

50,116 53,622 55,042

4@,2744,943 42,987 48,831

45,120 50,264 49,176 41,201 43,9710,722 45,076

Jet Fuel, Kerosene-Type (TBBL) 3,312 1,745 4,356 793, 0 458 2,278
Propane/NGL (TBBL) 134 133 133 205 124 425 192
Others (TBBL) 1,551 1,480 1,377 1,074 848 1,382 1,285
Value of Imports
Total Foreign Imports ($M) 2,683 3,407 3,855 4,700 2,6373,298 3,413
Crude Oil ($M) 2,334 3,210 3,435 4,138 2,622 3,173 53,1
Jet Fuel, Kerosene-Type ($M) 209 140 366 522 0 40 213
Propane/NGL ($M) 6 6 7 12 5 20 9
Others ($M) 34 51 46 27 10 66 39
Average Unit Value of Imports
Total Foreign Imports ($/BBL) 52 64 70 102 59 77 70
Crude Oil ($/BBL) 52 64 70 100 60 78 70
Jet Fuel, Kerosene-Type ($/BBL) 63 80 84 138 NA 87 93
Propane/NGL ($/BBL) 45 43 51 60 41 46 48
Others ($/BBL) 22 34 34 25 12 48 30
Total Foreign Exports (TBBL) 1,980 2,111 2,367 1,829 582 2,357 1,983
Total Value of Exports ($M) 99 153 187 183 74 112 135
Average Unit Value of Exports 50 73 79 100 59 47 68
Net Foreign Imports (TBBL) 48,135 51,511 52,675 44,4483,690 40,630 46,848
Net Value of Foreign Imports ($M) 2,484 3,254 3,668 145 2,563 3,187 3,279
Net Domestic Imports (TBBL) 1/ 3,132 43 222 -1,879 0 0 253
Petroleum Consumption (TBBL) 2/ 51,267 51,554 52,897,562 43,690 40,630 47,101
Petroleum Expenditure ($M) 2/ 3,787 4,419 4871 5172934 3649 4,139

1/ Net domestic imports are estimated based ofctmtaumption and net foreign imports.

2/ Data from 2005 to 2008 are from EIA, valuesra&ftd08 are estimated.

Source: WISERTrade and EIA
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Table 2.7. Hawaii's Petroleum Foreign Exports by Tpe

2005 2006 2007 2008 2009 2010E Average
Annual Annual Annual Annual Annual Annual Annual
TBBL TBBL TBBL TBBL TBBL TBBL TBBL

Total Foreign Exports 1,980 2,111 2,367 1,829 1,253 1,375819
Naphthas, Except Motor Fuel Or Blending Stock 1,783,169 1,249 1,317 747 1,373 1,273
Light Fuel Qils (Distillate) 0 647 555 385 315 0 317
Automtve, Diesel Or Marine Engne Lub Oils 0 0 0 32 97 0 21
Hydrocarbon Mixtures 0 93 558 0 0 0 108
Heavy and No 4 Fuel Oils 0 200 0 0 0 0 33
Propane, Liquefied 3 2 3 2 0 1 2
Motor Fuel and Blending Stock 0 0 0 0 94 0 16
Unleaded Gasoline 194 0 0 93 0 0 48
Others 1 0 1 1 1 1 1

% in Total Foreigh Expors (%)
Naphthas, Except Motor Fuel Or Blending Stock 90.025.39 52.77 72.01 59.64 99.86 69.98

Light Fuel Oils 0.00 30.63 23.46 21.03 25.11 0.00 17.42
Automtve, Diesel Or Marine Engne Lub Oils 0.00 0.00 000. 1.74 7.70 0.00 1.18
Hydrocarbon Mixtures 0.00 438 23.59 0.00 0.00 0.00 5.96
Heavy and No 4 Fuel Oils 0.00 9.48 0.00 0.00 0.00 0.00 318
Propane, Liquefied 0.17 0.11 0.13 0.09 0.00 0.06 0.10
Motor Fuel and Blending Stock 0.00 0.00 0.00 0.01 7.48 020. 0.86
Unleaded Gasoline 9.78 0.00 0.00 5.09 0.00 0.00 2.63
Others 0.03 0.01 0.05 0.03 0.07 0.06 0.04

Source: WISERTrade



2.4.  Electricity Consumption by Sector

Electricity generated in Hawaii is consumed alma&nly in the residential, commercial,
and industrial sector.

In 2008, electricity consumed in the residentiadmenercial, and industrial sector
accounted for about 30, 34, and 37 percent of &d&gtricity consumption, respectively. From
1960 to 1980, the residential sector’s share deeckanore than 10 percentage points, while the
industrial sector’s share increased more than i€epe&age points.

From 1980 to 2008, the industrial sector’'s sharereised more than 10 percentage

points, while the commercial sector’s share inedasore than 10 percentage points.

Table 2.8. Hawaii's Electricity Consumption by Sear

Electricity Consumption by Sector

Residential Commercial Industrial Total % in Total
Year Milion kwh  Milion kWh Milion kwh Milion kWh  Residential Commercial Industrial
1960 514 306 465 1,285 40.0 238 36.2
1970 1,285 771 1,720 3,776 34.0 20.4 45.6
1980 1,841 1,462 3,028 6,331 29.1 231 47.8
1990 2,324 2,253 3,734 8,311 28.0 27.1 44.9
1991 2,396 2,355 3,773 8,524 28.1 27.6 443
1992 2,438 2,417 3,811 8,667 28.1 279 44.0
1993 2,469 2,419 3,770 8,658 28.5 279 435
1994 2,557 2,601 3,791 8,948 28.6 29.1 2.4
1995 2,606 2,779 3,803 9,188 28.4 30.2 41.4
1996 2,676 2,819 3,884 9,379 28.5 30.1 41.4
1997 2,668 2,839 3,856 9,363 28.5 30.3 41.2
1998 2,641 2,833 3,787 9,261 28.5 30.6 40.9
1999 2,689 2,944 3,748 9,381 28.7 314 39.9
2000 2,765 3,092 3,834 9,691 28.5 319 39.6
2001 2,802 3,192 3,790 9,785 28.6 32.6 38.7
2002 2,898 3,223 3,770 9,892 29.3 32.6 38.1
2003 3,028 3,517 3,846 10,391 29.1 33.8 37.0
2004 3,162 3,632 3,937 10,732 29.5 338 36.7
2005 3,164 3,463 3,912 10,539 30.0 329 37.1
2006 3,182 3,490 3,896 10,568 30.1 33.0 36.9
2007 3,201 3,520 3,864 10,585 30.2 333 36.5
2008 3,085 3,501 3,804 10,390 29.7 33.7 36.6

Source: Energy Information Administration, Statefy Data System
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2.5.  Other Energy Consumption by Sector

Other primary energy sources consumed in Hawalude coal, biomass, natural gas,
and renewable energy sources (mainly geothermdtpppwer, solar, and wind).

Hawaii’'s industrial sector started to consume ¢odl982. In 1990, the electric power
sector also started to consume coal. Currentlg| isomainly used in electricity generation in
Hawaii. From 1995 to 2008, coal consumption in ldiws relatively stable, but the share of
electric power sector increased 10 percentage bmin about 80 percent to about 90 percent.

Table 2.9. Hawaii's Coal Consumption by Sector

Coal Consumption By Sector Coal Consumption By Secto
Units: Billion Btu % in Coal Consumption
Total Electric Electric
Year Bilion Btu  Power Industrial Total Power Industrial
1982 1,149 - 1,149 100.00 0.00 100.00
1990 721 26 695 100.00 3.61 96.39
1991 1,063 144 919 100.00 13.54 86.46
1992 6,750 5,583 1,167 100.00 82.71 17.29
1993 15,575 13,762 1,813 100.00 88.36 11.64
1994 15,740 13,891 1,849 100.00 88.25 11.75
1995 19,914 15,795 4,119 100.00 79.31 20.69
1996 20,371 16,731 3,640 100.00 82.13 17.87
1997 20,513 16,778 3,735 100.00 81.79 18.21
1998 18,223 14,859 3,364 100.00 81.54 18.46
1999 17,691 14,999 2,692 100.00 84.78 15.22
2000 17,653 15,514 2,139 100.00 87.88 12.12
2001 17,774 15,730 2,044 100.00 88.50 11.50
2002 16,618 15,963 655 100.00 96.06 3.94
2003 19,256 17,882 1,374 100.00 92.87 7.13
2004 19,254 18,001 1,253 100.00 93.49 6.51
2005 17,956 16,545 1,411 100.00 92.14 7.86
2006 17,527 15,889 1,637 100.00 90.66 9.34
2007 19,007 17,213 1,795 100.00 90.56 9.44
2008 20,158 17,847 2,311 100.00 88.54 11.46

Source: Energy Information Administration, Stateeiyy Data System
Hawaii started to consume biomass in 1963. Be20@5, biomass consumed in Hawaii
was only wood and waste consumed mainly in thestréu sector and electricity generation.
Since 2005, ethanol has been consumed in the traaipn sector. In 2008, biomass
accounted for about 4 percent of total energy cop$ion; about 28.5 percent of biomass

e s



(ethanol) was consumed in the transportation seotber biomass (wood and waste) was mainly
consumed in the electric power sector and the camiatesector.

Table 2.10. Hawaii's Biomass Consumption by Sector

Biomass Consumption By Sector (Including Ethanol)
% in Biomass Consumption

Total Wood & Waste Ethanol
Year Bilion Btu  Electric Power Industrial Commercial afrsportation
1963 206 - 100.0 - -
1965 172 - 100.0 - -
1966 144 16.3 83.7 - -
1970 429 59.9 40.1 - -
1975 569 45.6 54.4 - -
1980 11,910 - 100.0 - -
1985 14,217 1.8 98.2 - -
1990 25,924 30.0 70.0 - -
1991 25,446 30.1 69.9 - -
1992 24,901 29.0 71.0 - -
1993 24,388 31.3 68.7 - -
1994 20,724 31.7 68.3 - -
1995 19,803 331 66.9 - -
1996 19,066 258 74.2 - -
1997 17,433 32.2 67.8 - -
1998 16,548 32.8 67.2 - -
1999 16,981 31.9 68.1 - -
2000 15,194 35.0 65.0 - -
2001 7,947 35.6 64.4 - -
2002 7,480 321 67.9 - -
2003 9,305 82.0 18.0 - -
2004 9,336 534 194 27.2 -
2005 9,394 45.0 18.2 238 129
2006 9,575 46.3 12.2 27.0 145
2007 9,362 4.2 121 24.8 18.9
2008 11,488 345 10.6 26.4 28.5

Source: Energy Information Administration, Stateeiyy Data System

Hawaii’'s natural gas consumption is mainly suppletakgaseous fuels (SGF), which is
not a source of primary energy. Primary natural g@ecounted for only about 5 percent of total
natural gas consumption in 2008.

Natural gas was not consumed in Hawaii until 1989om 1980 to 2008, natural gas
consumption remained at about the same level, batshare of residential consumption
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decreased while the share of industrial consumpimmneased. In 2008, natural gas was

consumed mainly in the commercial sector (65.5%g, rtesidential sector (18.5%), and the
industrial sector (16.0%).

Table 2.11. Hawaii's Natural Gas Consumption by Sdar

Natural Gas Consumption By Sector

Total % in Natural Gas Consumption
Consumption

Year Billion Btu Residential Commercial Industrial  Tragrwtation
1980 3,015 45.2 54.8 - -
1985 2,687 25.2 74.8 - -
1990 2,983 20.3 79.7 - -
1995 2,906 20.7 79.3 - -
1996 2,825 20.2 79.8 - -
1997 2,689 19.8 67.1 131 -
1998 2,803 20.2 65.8 14.0 -
1999 2,886 19.1 63.9 16.9 -
2000 2,975 18.8 62.3 18.9 -
2001 2,920 19.1 62.1 18.9 -
2002 2,898 19.7 62.9 174 -
2003 2,861 19.6 64.1 16.3 -
2004 2,907 18.9 65.0 16.1 0.1
2005 2,898 185 65.8 15.7 0.1
2006 2,914 18.6 65.1 16.2 0.1
2007 2,956 17.9 64.4 17.6 0.1
2008 2,818 185 65.5 16.0 0.1

Source: Energy Information Administration, Statefgy Data System

Other renewable energy sources, including geotHeihwdro, solar, and wind, currently

accounted for about 3.8 percent of Hawaii's totahary energy consumption. Other renewable

energy sources are mainly used in electricity geticar.
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3.
3.1.

percent per year on average from $204 million idQl& $5,336 million in 2008; the additional
expenditures on electricity (total expenditures ratail electricity minus the fuel cost of
electricity generation) increased about 8.4 perpentyear from $70 million in 1970 to $1,514
million; and total energy expenditure increased@&ent per year from $274 million in 1970 to

HAWAII'S ENERGY EXPENDITURES AND PRICES

Energy Expenditures by Source

From 1970 to 2008, Hawaii's total primary energypexditure increased about 9.0

$6,850 million in 2008.

percent of total energy expenditure; electricitgdiidnal expenditure accounted for 22 percent.

Table 3.1. Hawaii's Energy Expenditures by Source

In 2008, total primary egge expenditure accounted for about 78

Energy Expenditures By Source: $ Million

Petroleum

Residual Motor Distillate Other Total Natural Primary  Eger
Year Jet Fuel Fuel  Gasoline Fuel  Petroleum Petroleum Coal as G Biomass Energy  Total
1970 58 25 99 10 11 204 - - 0 204 274
1975 170 108 194 26 20 518 - - 0 518 651
1980 492 309 411 229 50 1,490 - 39 10 1539 1,720
1985 462 395 444 207 33 1,542 3 38 12 1594 1,906
1990 425 468 533 297 37 1,761 1 37 5 1,804 2,114
1991 323 303 490 330 38 1,485 2 41 9 1537 2,026
1992 277 310 510 261 56 1,414 9 39 8 1,470 1,981
1993 241 255 528 260 47 1,330 21 37 8 1,396 2,015
1994 232 248 553 273 69 1,374 22 37 7 1,440 2,121
1995 250 267 564 246 64 1,392 29 39 9 1,469 2,201
1996 300 269 594 223 67 1,453 32 41 6 1532 2,305
1997 291 268 598 174 42 1,374 33 42 5 1,454 2,270
1998 208 212 583 151 71 1,225 27 38 6 1,295 2,091
1999 257 257 528 218 46 1,306 26 38 6 1,376 2,159
2000 373 415 650 276 66 1,781 26 47 6 1,860 2,702
2001 296 400 735 316 63 1,810 22 48 8 1,888 2,776
2002 315 376 673 371 61 1,796 27 47 9 1,880 2,685
2003 474 359 838 490 50 2,210 55 53 14 2,332 3315
2004 714 405 962 645 56 2,782 36 58 13 2,889 4,017
2005 1,206 670 1,182 668 68 3,787 27 69 15 3,898 4,991
2006 1,313 858 1,434 741 73 4,419 30 79 15 4543 5723
2007 1,173 1,102 1,436 1,090 71 4,871 37 78 15 5001 6,168
2008 1,359 1,226 1,607 855 124 5,171 46 101 18 5336 6,850

Source: Energy Information Administration, Stateefyy Data System
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Petroleum accounted for almost total primary epengenditures (about 97%) in
Hawaii; coal, natural gas, and biomass togetheswated for only about 3 percent of the
primary energy expenditures.

Primary energy expenditures are mainly due to edip@res on motor gasoline, jet fuel,
residual fuel, and distillate fuel. In 2008, thespenditures accounted for 30.1 percent, 25.5
percent, 23.0 percent, and 16.0 percent of totislgry energy expenditures, respectively.

Table 3.1. Hawaii's Energy Expenditures by Source €ontinued

% of Primary Energy Expenditures

Petroleum
Residual Motor  Distillate Other Total Natural
Year Jet Fuel Fuel Gasoline Fuel Petroleum Petroleum Coal as G Biomass
1970 28.6 12.1 48.7 4.9 5.6 99.8 - - 0.2
1975 32.9 20.9 37.3 4.9 3.9 99.9 - - 0.1
1980 32.0 20.0 26.7 14.9 3.2 96.8 - 2.6 0.6
1985 29.0 24.8 27.9 13.0 2.0 96.7 0.2 2.4 0.7
1990 23.6 26.0 29.6 16.5 2.1 97.6 0.1 2.0 0.3
1991 21.0 19.7 31.9 21.5 2.5 96.6 0.1 2.7 0.6
1992 18.8 21.1 34.7 17.8 3.8 96.2 0.6 2.6 0.6
1993 17.3 18.2 37.8 18.6 3.3 95.2 1.5 2.7 0.6
1994 16.1 17.2 38.4 18.9 4.8 95.4 1.5 2.6 0.5
1995 171 18.2 38.4 16.7 4.4 94.7 2.0 2.6 0.6
1996 19.6 17.6 38.8 14.6 4.3 94.8 2.1 2.7 0.4
1997 20.1 18.5 41.1 11.9 2.9 94.5 2.2 2.9 0.4
1998 16.0 16.4 45.0 11.6 55 94.6 2.1 2.9 0.4
1999 18.7 18.7 38.4 15.8 3.3 94.9 1.9 2.8 0.4
2000 20.1 22.3 34.9 14.8 3.6 95.7 1.4 2.5 0.3
2001 15.7 21.2 38.9 16.7 3.3 95.9 1.2 2.6 0.4
2002 16.8 20.0 35.8 19.7 3.2 95.5 1.5 2.5 0.5
2003 20.3 15.4 35.9 21.0 2.1 94.8 2.4 2.3 0.6
2004 24.7 14.0 33.3 22.3 1.9 96.3 1.2 2.0 0.4
2005 30.8 17.2 30.3 17.1 1.7 97.2 0.7 1.8 0.4
2006 28.9 18.9 31.6 16.3 1.6 97.3 0.7 1.7 0.3
2007 235 22.0 28.7 21.8 1.4 97.4 0.7 1.6 0.3
2008 25.5 23.0 30.1 16.0 2.3 96.9 0.9 1.9 0.3

Source: Energy Information Administration, Statefyy Data System
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3.2. Total Energy Expenditures by Sector

Table 3.2 shows Hawaii's total energy expenditunesluding electricity expenditures,
by four major sectors. In 2008, total energy exlitemes in Hawaii reached $6,850 million; the
transportation sector accounted for more than diaibtal energy expenditures in Hawaii. The
residential sector, commercial sector, and indalssector accounted for about 16, 17, and 15
percent of total energy expenditures, respectively.

Table 3.2. Hawaii's Energy Expenditures by Sector

Total Energy BExpenditures By Sector

$ Million
Year Residential Commercial Industrial Transportation talo
1970 39 31 36 168 274
1975 86 69 110 387 651
1980 175 176 283 1,086 1,720
1985 227 227 337 1,116 1,906
1990 251 297 342 1,223 2,114
1991 268 296 346 1,116 2,026
1992 287 329 349 1,016 1,981
1993 315 326 399 976 2,015
1994 331 352 412 1,026 2,121
1995 361 381 432 1,028 2,201
1996 396 409 467 1,032 2,305
1997 415 423 451 981 2,270
1998 402 423 398 868 2,091
1999 409 418 394 939 2,159
2000 486 515 498 1,203 2,702
2001 492 529 476 1,280 2,776
2002 487 514 444 1,241 2,685
2003 538 587 492 1,698 3,315
2004 604 669 555 2,190 4,017
2005 691 760 667 2,872 4,991
2006 784 863 749 3,326 5,723
2007 810 876 768 3,714 6,168
2008 1,075 1,187 1,052 3,535 6,850

Source: Energy Information Administration, Stateeiyy Data System
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Table 3.2. Hawaii's Energy Expenditures by Sector€ontinuec

Total Energy BExpenditures By Sector

% in Total
Year Residential Commercial Industrial Transportation talo
1970 14.3 114 13.0 61.3 100.0
1975 13.2 10.6 16.9 59.3 100.0
1980 10.2 10.2 16.4 63.1 100.0
1985 11.9 11.9 17.7 58.5 100.0
1990 11.9 141 16.2 57.8 100.0
1991 13.2 14.6 17.1 55.1 100.0
1992 145 16.6 17.6 51.3 100.0
1993 15.6 16.2 19.8 48.4 100.0
1994 15.6 16.6 194 48.4 100.0
1995 16.4 17.3 19.6 46.7 100.0
1996 17.2 17.7 20.3 44.8 100.0
1997 18.3 18.7 19.9 43.2 100.0
1998 19.2 20.2 19.0 415 100.0
1999 18.9 194 18.2 435 100.0
2000 18.0 191 18.4 44.5 100.0
2001 17.7 191 17.1 46.1 100.0
2002 18.1 191 16.5 46.2 100.0
2003 16.2 17.7 14.8 51.2 100.0
2004 15.0 16.6 13.8 545 100.0
2005 13.9 15.2 134 57.6 100.0
2006 13.7 151 13.1 58.1 100.0
2007 131 14.2 125 60.2 100.0
2008 15.7 17.3 154 51.6 100.0

Source: Energy Information Administration, Stateefgy Data System

3.3.  Primary Energy Expenditures by Sector

In 2008, Hawaii's total primary energy expenditureached $5,336 million. The fuel
cost of electricity generation accounted for ab@it4 percent; the transportation sector
accounted for about 66.3 percent; and the remaitlirge sectors together accounted for only
about 6.3 percent of total primary energy expemegu



Table 3.3. Hawaii's Primary Energy Expenditures bySector

Primary Energy BExpenditures By Sector

Units: $ Million
Year Residential Commercial Industriafransportatio Electricity Total
1970 3 5 10 168 17 204
1975 3 7 30 387 92 518
1980 27 44 106 1,086 276 1,539
1981 28 41 116 1,136 464 1,785
1982 27 38 167 950 422 1,603
1983 29 36 68 998 382 1,513
1984 20 32 73 1,058 382 1,565
1985 14 37 85 1,116 342 1,594
1986 12 32 64 814 216 1,138
1987 12 40 68 788 270 1,177
1988 12 72 67 874 240 1,266
1989 13 73 56 1,036 284 1,461
1990 13 69 77 1,223 423 1,804
1991 16 54 72 1,116 280 1,537
1992 21 75 67 1,016 291 1,470
1993 12 43 81 976 285 1,396
1994 13 48 96 1,026 257 1,440
1995 13 43 99 1,028 285 1,469
1996 15 43 95 1,032 346 1,532
1997 20 47 69 981 336 1,454
1998 37 74 58 868 259 1,295
1999 24 43 47 939 323 1,376
2000 32 57 68 1,203 499 1,860
2001 34 55 54 1,280 465 1,888
2002 34 57 53 1,241 495 1,880
2003 32 59 48 1,698 496 2,332
2004 32 81 60 2,190 527 2,889
2005 36 101 84 2,872 805 3,898
2006 41 115 88 3,326 973 4,543
2007 38 105 98 3,714 1,046 5,001
2008 72 147 117 3,535 1,464 5,336

Source: Energy Information Administration, Stateigy Data System



Table 3.3. Hawaii's Primary Energy Expenditures bySector - Continued

Primary Energy Expenditures By Sector

% in Total
Year Residential Commercial Industrial TransportationecHicity Total
1970 15 25 51 824 8.5 100.0
1975 0.6 13 5.7 74.6 17.8 100.0
1980 1.7 29 6.9 70.6 17.9 100.0
1981 1.6 2.3 6.5 63.7 26.0 100.0
1982 1.7 24 104 59.2 26.3 100.0
1983 1.9 24 4.5 66.0 253 100.0
1984 13 2.0 4.6 67.6 24.4 100.0
1985 0.9 24 5.3 70.0 215 100.0
1986 1.0 2.8 5.6 71.6 19.0 100.0
1987 1.0 34 5.8 66.9 22.9 100.0
1988 0.9 5.7 53 69.1 19.0 100.0
1989 0.9 5.0 3.8 70.9 194 100.0
1990 0.7 3.8 4.3 67.8 234 100.0
1991 11 35 4.7 72.6 18.2 100.0
1992 14 51 4.6 69.1 19.8 100.0
1993 0.9 31 5.8 69.9 204 100.0
1994 0.9 34 6.7 71.2 17.8 100.0
1995 0.9 29 6.7 70.0 194 100.0
1996 1.0 2.8 6.2 67.4 22.6 100.0
1997 14 3.2 4.8 67.5 231 100.0
1998 2.8 5.7 4.4 67.0 20.0 100.0
1999 1.8 31 34 68.2 235 100.0
2000 1.7 31 37 64.7 26.8 100.0
2001 1.8 29 29 67.8 24.6 100.0
2002 1.8 31 2.8 66.0 26.3 100.0
2003 14 25 21 72.8 21.3 100.0
2004 11 2.8 2.1 75.8 18.2 100.0
2005 0.9 2.6 2.1 73.7 20.7 100.0
2006 0.9 25 1.9 73.2 214 100.0
2007 0.8 2.1 2.0 74.3 20.9 100.0
2008 14 2.8 2.2 66.3 274 100.0

Source: Energy Information Administration, Stateeiyy Data System
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3.4.  Electricity Expenditures by Sector

As shown in Table 3.4, in 2008, Hawaii’'s total eéteity expenditures (including about
$1,464 million fuel expenditures in electricity geation) reached about $2,978 million. The
residential, commercial, and industrial sector eaclkounted for around one-third of total
electricity expenditures in Hawaii.

Table 3.4. Hawaii's Electricity Expenditures by Setor

Electricity Expenditures by Sector

Units: $ Million % in Total Electricity Expenditures
Year Residential Commercial Industrial Total Resident@mmercial Industrial Total
1970 36 26 25 87 41 30 29 100.0
1975 83 62 80 225 37 28 36 100.0
1980 148 132 177 457 33 29 39 100.0
1981 234 187 318 739 32 25 43 100.0
1982 243 190 330 762 32 25 43 100.0
1983 221 176 290 686 32 26 42 100.0
1984 217 195 271 683 32 29 40 100.0
1985 213 189 252 655 33 29 38 100.0
1986 182 170 186 539 34 32 35 100.0
1987 195 182 193 571 34 32 34 100.0
1988 190 181 194 566 34 32 34 100.0
1989 208 198 224 630 33 31 36 100.0
1990 238 229 266 733 33 31 36 100.0
1991 252 243 274 769 33 32 36 100.0
1992 266 254 283 802 33 32 35 100.0
1993 303 282 318 904 34 31 35 100.0
1994 318 303 316 937 34 32 34 100.0
1995 347 338 333 1,018 34 33 33 100.0
1996 382 366 372 1,120 34 33 33 100.0
1997 395 376 382 1,153 34 33 33 100.0
1998 365 349 341 1,054 35 33 32 100.0
1999 384 375 347 1,107 35 34 31 100.0
2000 454 458 429 1,341 34 34 32 100.0
2001 458 474 421 1,353 34 35 31 100.0
2002 453 456 391 1,300 35 35 30 100.0
2003 507 528 444 1,479 34 36 30 100.0
2004 571 588 496 1,655 35 36 30 100.0
2005 655 659 584 1,898 35 35 31 100.0
2006 743 748 662 2,152 35 35 31 100.0
2007 772 771 670 2,213 35 35 30 100.0
2008 1,003 1,040 935 2,978 34 35 31 100.0

Source: Energy Information Administration, Stateeiyy Data System
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3.5.  Average Energy Expenditures and Energy Prices

The average energy expenditures and energy pncssurce from 1970 to 2008 are
provided in Tables 3.5 and 3.6.

After substantial increases in both the averagmeetm products expenditures and the
prices during the 1970s, most of the average experd and prices decreased during the 1980s
and remained relatively low during most of the 1990

Since 2002; however, both average expenditurepacess of petroleum products started
to increase rapidly.

Table 3.5. Hawaii's Average Energy Expenditures bgource

Average Energy Bxpenditures By Source

Petroleum
Residual Motor  Distillate Other Total Natural Retail
Jet Fuel Fuel Gasoline Fuel Petroleum Petroleum Coal Gas ectrElty
Year $/BBL $/BBL $/BBL $/BBL $/BBL $/BBL $/ST $/TCF $/kwWh

1970 41 24 174 5.8 4.9 6.0 0.023
1975 115 9.6 28.6 13.1 8.8 14.0 0.042
1980 34.9 234 56.8 38.2 16.4 34.2 12.6 0.072
1985 34.8 30.0 58.5 458 22.6 385 56.8 15.4 0.099
1990 33.6 24.6 61.5 458 11.8 35.2 442 13.1 0.088
1991 29.1 194 54.6 458 134 325 41.1 15.3 0.090
1992 27.7 174 57.5 42.0 14.9 30.3 30.4 14.3 0.093
1993 27.1 18.4 58.2 438 12.7 321 30.4 13.9 0.104
1994 24.4 16.4 59.2 432 15.0 30.6 30.6 13.3 0.105
1995 252 18.4 59.9 425 15.2 31.7 32.8 13.9 0.111
1996 29.7 21.2 63.4 45.0 14.6 34.9 33.9 155 0.119
1997 285 22.0 63.9 374 124 345 34.9 16.2 0.123
1998 20.8 16.0 62.5 33.8 20.6 30.3 32.3 14.3 0.114
1999 27.1 19.9 59.0 41.0 154 329 322 14.0 0.118
2000 39.6 30.7 70.0 54.1 204 43.9 322 16.6 0.138
2001 33.3 30.1 75.7 52.3 17.7 43.6 26.4 17.1 0.138
2002 30.9 29.5 64.6 459 18.3 40.1 36.8 17.3 0.131
2003 37.3 29.7 79.0 61.0 15.3 47.3 65.7 19.6 0.142
2004 53.4 30.9 89.6 74.7 174 56.7 42.0 21.0 0.154
2005 73.3 50.7 107.6 914 20.0 73.9 33.1 24.8 0.180
2006 85.6 58.4 124.4 110.7 22.0 85.7 38.6 28.3 0.204
2007 92.0 67.5 126.5 117.2 223 921 43.1 27.2 0.209
2008 127.0 98.4 150.5 151.6 40.2 121.5 49.0 375 0.287

Source: Energy Information Administration, Statefyy Data System
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Table 3.6. Hawaii's Energy Price by Source

Energy Price By Source

Petroleum
Residual Motor Distillate Total Natural Retail
Jet Fuel Fuel Gasoline Fuel Petroleum Coal Gas Electricity
Year $/MBTU $/MBTU $/MBTU $/MBTU $MBTU $MBTU $/MBTU $/MBTU
1970 0.7 0.4 33 1.0 11 - - 6.98
1975 2.0 1.6 54 2.3 25 - - 12.80
1980 6.2 3.8 10.8 6.6 6.2 - 13.06 22.01
1981 7.6 6.2 125 8.1 8.0 - 15.76 33.69
1982 7.4 6.0 12.3 8.6 79 2.1 15.02 35.55
1983 6.9 55 11.7 7.8 7.3 2.1 15.10 31.60
1984 6.5 5.4 11.6 75 7.2 1.9 16.91 3134
1985 6.2 4.8 111 7.9 6.8 2.3 14.20 29.81
1986 4.4 2.8 9.6 6.3 5.0 2.4 11.96 23.66
1987 4.3 3.4 9.5 6.0 5.2 1.9 11.89 24.49
1988 4.0 2.8 9.6 6.1 4.8 1.8 11.52 22.53
1989 4.6 3.2 104 6.8 54 1.8 11.41 23.76
1990 6.0 4.0 11.7 7.9 6.4 1.8 12.24 26.56
1991 5.2 3.2 104 7.9 5.9 1.8 14.16 27.14
1992 4.9 2.8 10.9 7.2 55 14 13.33 27.79
1993 4.8 3.0 111 75 5.9 1.4 13.05 31.37
1994 4.3 2.7 11.3 74 5.7 1.4 12.68 31.44
1995 4.4 3.0 115 7.3 5.9 15 13.30 33.24
1996 5.2 35 12.2 7.7 6.6 15 14.66 35.65
1997 5.0 3.6 12.3 6.4 6.5 1.6 15.88 36.71
1998 3.7 2.6 12.0 5.8 5.6 15 13.71 33.99
1999 4.8 3.2 11.3 7.0 6.0 15 13.54 35.21
2000 7.0 5.0 134 9.3 8.0 15 16.18 41.24
2001 59 4.8 145 9.0 8.1 12 16.85 41.30
2002 55 4.9 124 7.9 75 1.7 16.67 39.42
2003 6.6 4.9 15.2 105 8.8 29 19.03 42.55
2004 9.4 5.1 17.2 12.8 105 1.9 20.33 46.16
2005 12.9 8.5 20.6 15.7 13.8 15 24.30 53.88
2006 151 9.7 23.8 19.0 16.0 1.7 27.54 60.91
2007 16.2 11.0 24.2 20.1 16.9 1.9 26.83 62.57
2008 22.4 16.1 28.8 26.0 22.7 23 36.72 85.78

Source: Energy Information Administration, State iy Data System
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3.6. Average Electricity and Gas Prices by Sector

Table 3.7 provides Hawaii's average electricity gas prices in both nominal value and
in constant 2009 dollar. From 1960 to 2009, regideerlectricity price in 2009 constant value
increased 0.2 percent per year on average, whiler @lectricity price increased 0.5 percent per
year; residential and other gas price increasedtabpercent per year on average.

Table 3.7. Hawaii's Average Electricity and Gas Pdes

Average Electricity Price Average Gas Price
In Nominal Value In Constant 2009 Dollar  In Nominal Value In Constant 2009 Dollar
Honolulu Residential Other Residential Other ResidentiaDther Residential Other
Year CPI-U $/kWh $/kwh 2009$/kwh 2009$/kWh $/Therm  $/Therm 2009%/Therm 2009%/Therm
1960 31.30 0.0297 0.0216 0.2185 0.1585 0.3619 0.2280 2.6599 1.6757
1970 41.50 0.0268 0.0201 0.1486 0.1115 0.3619 0.2227 2.0061 1.2345
1975 56.30 0.0459 0.0379 0.1874 0.1550 0.8172 0.6358 3.3393 2.5981
1980 83.00 0.0790 0.0696 0.2190 0.1930 1.4658 1.2595 4.0628 3.4909
1981 91.70 0.1156 0.1061 0.2901 0.2660 1.7259 1.5009 4.3296 3.7653
1982 97.20 0.1235 0.1106 0.2922 0.2618 1.7331 1.4389 4.1018 3.4055
1983 99.30 0.1135 0.0983 0.2629 0.2277 1.7972 1.4402 4.1635 3.3366
1984 103.50 0.1183 0.1018 0.2630 0.2263 1.7896 1.3749 3.9777 3.0559
1985 106.80 0.1136 0.0965 0.2447 0.2079 1.7693 1.3382 3.8112 2.8825
1986 109.40 0.0929 0.0751 0.1954 0.1578 1.5715 1.1203 3.3046 2.3557
1987 114.90 0.0943 0.0779 0.1888 0.1560 1.5720 1.1049 3.1475 2.2123
1988 121.70 0.0883 0.0714 0.1669 0.1350 1.5496 1.0784 2.9292 2.0385
1989 128.70 0.0927 0.0759 0.1656 0.1356 1.5420 1.0649 2.7563 1.9034
1990 138.10 0.1026 0.0854 0.1709 0.1423 1.6285 1.1483 2.7127 1.9129
1991 148.00 0.1054 0.0873 0.1638 0.1356 1.7865 1.2529 2.7769 1.9474
1992 155.10 0.1093 0.0890 0.1621 0.1320 1.7905 1.2547 2.6558 1.8609
1993 160.10 0.1231 0.1001 0.1769 0.1438 1.7596 1.2259 25284 1.7616
1994 164.50 0.1246 0.0997 0.1743 0.1395 1.7199 1.1946 2.4053 1.6705
1995 168.10 0.1334 0.1049 0.1825 0.1436 1.7967 1.2516 2.4588 1.7128
1996 170.70 0.1427 0.1127 0.1923 0.1519 2.1040 1.3358 2.8355 1.8002
1997 171.90 0.1484 0.1158 0.1986 0.1550 2.2908 1.4001 3.0656 1.8737
1998 171.50 0.1388 0.1068 0.1862 0.1433 2.1624 1.2593 2.9006 1.6893
1999 173.30 0.1431 0.1104 0.1900 0.1465 2.1727 1.2403 2.8841 1.6464
2000 176.30 0.1641 0.1308 0.2141 0.1707 2.4536 1.4856 3.2016 1.9385
2001 178.40 0.1634 0.1310 0.2107 0.1689 2.5923 1.5630 3.3427 2.0155
2002 180.30 0.1570 0.1251 0.2004 0.1596 2.8734 1.5064 3.6662 1.9220
2003 184.50 0.1674 0.1363 0.2088 0.1699 3.0576 1.7123 3.8124 2.1350
2004 190.60 0.1803 0.1479 0.2176 0.1785 3.2347 1.8794 3.9042 2.2683
2005 197.80 0.2066 0.1728 0.2402 0.2010 3.6421 2.2658 4.2359 2.6352
2006 209.35 0.2336 0.1959 0.2567 0.2153 3.8742 2.4624 4.2572 2.7058
2007 219.50 0.2412 0.2006 0.2528 0.2102 3.9355 25252 4.1246 2.6465
2008 228.86 0.3250 0.2781 0.3267 0.2795 4.8935 3.4696 4.9189 3.4876
2009 230.05 0.2420 0.1992 0.2420 0.1992 4.1882 2.6806 4.1882 2.6806

Source: The State of Hawaii Data Book.

N .



3.7.  Average Petroleum Products Prices in 2009 Cstant Dollar
Table 3.8 provides the average petroleum pric9@9 constant dollar.

Table 3.8. Hawaii's Average Petroleum Prices in 2@0Constant Dollar

Average Price in 2009 Condant Dollar

Jet Residual Motor Distillate Total Motor
Fuel Fuel Gasoline Fuel Petroleum  Gasoline
Year $MBTU  $/MBTU  $/MBTU  $/MBTU  $/MBTU $/Gallon
1970 4.0416 2.2171 18.3991 5.7465 5.9607 2.45
1975 8.3391 6.4802 22.2486 9.4044 10.2910 2.97
1980 17.2215 10.5236 29.9648 18.2484 17.0699 4.00
1981 18.9552 15.6427 31.2959 20.4048 19.9979 4.17
1982 17.4543 14.2368 29.0745 20.3463 18.6445 3.88
1983 15.9766 12.6986 27.1457 18.1247 16.9866 3.62
1984 14.5545 11.9584 25.7876 16.7171 15.9033 3.44
1985 13.3708 10.3530 23.9951 16.9331 14.6266 3.20
1986 9.1745 5.9498 20.2497 13.2289 10.6072 2.70
1987 8.6167 6.8267 18.9522 12.0955 10.4192 2.53
1988 7.6452 5.2920 18.0548 11.5528 9.1085 241
1989 8.2091 5.7174 18.6196 12.0968 9.5988 2.48
1990 9.9702 6.7055 19.5087 13.0974 10.6345 2.60
1991 8.0367 4.9909 16.1687 12.2293 9.1901 2.16
1992 7.2623 4.2022 16.2350 10.7051 8.2021 2.16
1993 6.8758 43172 15.9319 10.8191 8.5467 212
1994 6.0289 3.7536 15.8350 10.3663 8.0156 211
1995 6.0823 4.0795 15.7168 9.9971 8.0552 2.10
1996 7.0678 47585 16.3752 10.4307 8.9491 2.18
1997 6.7310 4.8654 16.4023 8.6146 8.6604 2.19
1998 4,9184 3.4942 16.0735 7.8023 7.5082 2.14
1999 6.3521 4.2550 15.0216 9.3569 8.0190 2.00
2000 9.1051 6.5132 17.5248 12.1315 10.4826 2.34
2001 7.5651 6.1817 18.7426 11.5963 10.3868 2.50
2002 6.9561 6.2014 15.8358 10.0594 9.5332 211
2003 8.2017 6.0771 18.9279 13.0597 10.9955 2.52
2004 11.3634 6.1103 20.7339 15.4796 12.6616 2.76
2005 15.0333 9.9054 23.9931 18.2647 16.0277 3.20
2006 16.5970 10.7094 26.1896 20.8953 17.5634 3.49
2007 17.0015 11.5600 25.4035 21.1055 17.7467 3.39
2008 22.5162 16.2326 28.9975 26.1827 22.7807 3.87

Source: Energy Information Administration, Stateiy Data System
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4. HAWAII'S ENERGY EFFICIENCY AND INTENSITY

4.1. Energy Consumption per Dollar of Real Gross @&mestic Product

From 1970 to 2008, Hawaii's total energy consumpper dollar of real GDP decreased
about 44 percent; total petroleum consumption pdlad of real GDP decreased about 52
percent; but electricity consumption per dollaredl GDP increased about 6 percent.

Table 4.1. Energy Consumption per Dollar of GDP

Energy Consumption per 1D@0ar of Real GDP Energy Intensity Index

Hawaii Hawaii u.s. Hawaii Hawaii Hawaii Hawaii Hawaii
Real GDP  Total Energy Total Energy  Petroleum Electricit Total Energy Petroleum  Electricity
Year in2000%$M Mbtu/$1000 Mbtu/$1000 BBL/$1000  kWh/$000 1970=100 1970=100 1970=100

1970 19,216 10.25 17.90 177 197 100 100 100
1975 24,168 8.87 16.65 1.53 220 87 86 112
1980 28,464 9.22 15.10 1.53 222 90 86 113
1981 27,900 8.49 14.36 1.39 238 83 78 121
1982 27,923 7.82 14.05 1.28 233 76 72 118
1983 28,923 7.65 13.42 1.25 228 75 71 116
1984 29,921 177 13.15 1.25 221 76 70 112
1985 30,738 8.09 12.61 1.30 216 79 73 110
1986 31,690 1.75 12.22 1.23 222 76 69 113
1987 33,159 7.53 12.20 1.19 220 73 67 112
1988 35,165 8.24 12.28 131 220 80 74 112
1989 37,492 8.27 12.15 1.28 213 81 72 108
1990 40,962 7.85 11.89 1.22 203 7 69 103
1991 41,339 7.14 11.91 111 206 70 62 105
1992 42,215 7.25 11.70 111 205 71 62 104
1993 41,877 6.80 11.60 0.99 207 66 56 105
1994 41,253 7.31 11.35 1.09 217 71 61 110
1995 40,711 7.36 11.32 1.08 226 72 61 115
1996 40,330 7.09 11.27 1.03 233 69 58 118
1997 40,412 6.84 10.86 0.99 232 67 56 118
1998 39,568 6.98 10.44 1.02 234 68 58 119
1999 39,747 6.84 10.13 1.00 236 67 56 120
2000 40,202 6.87 9.93 1.01 241 67 57 123
2001 40,626 6.71 9.57 1.02 241 65 58 123
2002 41,093 6.95 9.55 1.09 241 68 61 122
2003 42,580 7.12 9.35 1.10 244 69 62 124
2004 44,636 7.14 9.23 1.10 240 70 62 122
2005 46,930 7.01 8.97 1.09 225 68 62 114
2006 48,713 6.80 8.67 1.06 217 66 60 110
2007 49,424 6.94 8.64 1.07 214 68 60 109
2008 49,782 570 8.42 0.86 209 56 48 106

Source: U.S. EIA and BEA.



4.2. Energy Consumption per Capita

Energy consumption per capita can be measured lmasédth resident population and
de facto population. Tables 4.2 and 4.3 providaltenergy, petroleum, and electricity
consumption per capita of resident population andedacto population, respectively.

Table 4.2. Hawaii's Energy Consumption Per Capita foResident Population

Energy Consumption per Capita Energy Intensity Index

Resident Total Energy Petroleum  Electricity  Total Ener@etroleum  Electricity
Year Population Mbtu/Capita BBL/Capita kWh/Capita 1970=100 0400 1970=100

1970 771,700 255 44 4,893 100 100 100
1975 886,200 242 42 5,992 95 95 122
1980 968,500 271 45 6,537 106 102 134
1985 1,039,698 239 38 6,381 94 87 130
1986 1,051,762 233 37 6,686 91 84 137
1987 1,067,917 234 37 6,834 92 83 140
1988 1,079,827 268 43 7,148 105 96 146
1989 1,094,588 283 44 7,282 111 99 149
1990 1,113,491 289 45 7,463 113 102 153
1991 1,136,754 260 40 7,499 102 91 153
1992 1,158,613 264 40 7,480 103 91 153
1993 1,172,838 243 35 7,382 95 80 151
1994 1,187,536 254 38 7,535 99 85 154
1995 1,196,854 250 37 7,676 98 83 157
1996 1,203,755 238 35 7,791 93 78 159
1997 1,211,640 228 33 7,728 89 74 158
1998 1,215,233 227 33 7,621 89 75 156
1999 1,210,300 225 33 7,751 88 74 158
2000 1,211,566 228 34 7,998 89 76 163
2001 1,218,305 224 34 8,031 88 77 164
2002 1,228,069 233 36 8,055 91 82 165
2003 1,239,298 245 38 8,384 96 85 171
2004 1,252,782 254 39 8,566 100 89 175
2005 1,266,117 260 40 8,324 102 92 170
2006 1,275,599 260 40 8,285 102 91 169
2007 1,276,832 269 41 8,290 105 94 169
2008 1,287,481 220 33 8,070 86 75 165

Source: U.S. EIA and Census.
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Table 4.3. Hawaii's Energy Consumption Per CapitafoDe Facto Population

Energy Consumption per Capita Energy Intensity Index

De Facto  Total Energy  Petroleum Electricity Total EgerdPetroleum  Electricity
Year Population Mbtu/Capita BBL/Capita kWh/Capita 1970=100 OO0 1970=100

1970 798,600 247 43 4,728 100 100 100
1975 943,500 227 39 5,628 92 92 119
1980 1,054,218 249 41 6,005 101 97 127
1981 1,061,588 223 37 6,260 90 86 132
1982 1,082,311 202 33 6,003 82 77 127
1983 1,107,563 200 33 5,942 81 77 126
1984 1,129,088 206 33 5,850 84 77 124
1985 1,136,160 219 35 5,840 89 82 123
1986 1,165,826 211 33 6,032 85 78 128
1987 1,185,394 211 33 6,157 85 78 130
1988 1,198,637 242 38 6,440 98 90 136
1989 1,234,640 251 39 6,456 102 91 137
1990 1,240,013 259 40 6,702 105 94 142
1991 1,252,265 236 37 6,807 96 86 144
1992 1,271,662 241 37 6,815 98 86 144
1993 1,267,849 225 33 6,829 91 76 144
1994 1,289,804 234 35 6,938 95 81 147
1995 1,298,096 231 34 7,078 94 79 150
1996 1,303,915 219 32 7,193 89 75 152
1997 1,327,930 208 30 7,051 84 70 149
1998 1,334,125 207 30 6,942 84 71 147
1999 1,332,442 204 30 7,041 83 70 149
2000 1,334,052 207 30 7,264 84 71 154
2001 1,329,986 205 31 7,357 83 73 156
2002 1,341,507 213 33 7,374 86 78 156
2003 1,346,899 225 35 7,715 91 81 163
2004 1,366,782 233 36 7,852 95 84 166
2005 1,385,888 237 37 7,604 96 87 161
2006 1,396,384 237 37 7,568 96 86 160
2007 1,394,618 246 38 7,590 100 89 161
2008 1,387,888 204 31 7,486 83 72 158

Source: U.S. EIA and State of Hawaii Data Book.



4.3. Energy Expenditures in Constant 2009 Dollar gr Dollar of Real GDP

Table 4.4 provides energy expenditures in cons2800 dollar. The Honolulu CPI-U
was used to convert current dollar energy expetsesnstant dollar expenses. From 1970 to
2008, total energy expenditure in constant 200&doicreased 354 percent in Hawaii.

Table 4.4. Hawaii's Energy Expenditures in Constan2009 Dollar

Energy BExpenditures in 2009 Constant Dollar

Honolulu Total Energy Petroleum Electricity*
Year CPI-U $Million $Million $Million
1970 42 1,518 1,128 388
1975 56 2,662 2,117 543
1980 83 4,768 4,130 502
1985 107 4,106 3,321 673
1986 109 3,071 2,312 679
1987 115 2,960 2,273 603
1988 122 3,007 2,316 614
1989 129 3,230 2,539 619
1990 138 3,522 2,934 517
1991 148 3,149 2,308 760
1992 155 2,939 2,097 759
1993 160 2,896 1,911 889
1994 165 2,966 1,922 951
1995 168 3,013 1,904 1,002
1996 171 3,106 1,958 1,042
1997 172 3,038 1,838 1,093
1998 172 2,805 1,643 1,067
1999 173 2,867 1,733 1,040
2000 176 3,526 2,324 1,099
2001 178 3,580 2,334 1,145
2002 180 3,426 2,292 1,028
2003 185 4,133 2,756 1,225
2004 191 4,849 3,358 1,362
2005 198 5,804 4,405 1,271
2006 209 6,288 4,856 1,296
2007 220 6,464 5,105 1,223
2008 229 6,885 5,198 1,522

* Excluding fuel cost of electricity generation.
Source: U.S. EIA and State of Hawaii Data Book.
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Table 4.5 shows that Hawaii's energy expendituersdpllar of GDP in constant 2009
dollar increased more than 75 percent from 1972DG8.

Table 4.5. Hawaii's Energy Expenditures Per Dollanf GDP

BExpenditures per Dollar of Real GDP* Index

Total Energy  Petroleum  Electricity** Total Energy  Pdéam Electricity

Year Cents/$GDP  Cents/$GDP Cents/$GDP 1970=100 1970=100070=100
1970 7.9 5.9 20 100 100 100
1975 11.0 8.8 2.2 139 149 111
1980 16.8 145 18 212 247 87
1985 134 10.8 2.2 169 184 108
1986 9.7 7.3 21 123 124 106
1987 8.9 6.9 18 113 117 90
1988 8.6 6.6 17 108 112 86
1989 8.6 6.8 16 109 115 82
1990 8.6 7.2 13 109 122 62
1991 7.6 5.6 18 96 95 91
1992 7.0 5.0 18 88 85 89
1993 6.9 4.6 21 88 78 105
1994 7.2 4.7 2.3 91 79 114
1995 7.4 4.7 25 94 80 122
1996 1.7 49 2.6 97 83 128
1997 7.5 45 2.7 95 77 134
1998 7.1 4.2 2.7 90 71 134
1999 7.2 4.4 2.6 91 74 130
2000 8.8 58 2.7 111 98 135
2001 8.8 57 2.8 112 98 140
2002 8.3 5.6 25 106 95 124
2003 9.7 6.5 2.9 123 110 142
2004 10.9 75 31 137 128 151
2005 12.4 94 2.7 157 160 134
2006 12.9 10.0 2.7 163 170 132
2007 13.1 10.3 25 166 176 123
2008 13.8 104 31 175 178 151

* Expenditures in constant 2009 dollar.
** Excluding fuel cost of electricity generation.
Source: U.S. EIA and BEA.
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4.4. Energy Expenditures in Constant 2009 Dollar g¢r Capita
Table 4.6 shows that Hawaii's energy expenditusagapita of resident population in
constant 2009 dollar increased 172 percent fron®182008.

Table 4.6. Hawaii's Energy Expenditures Per Capitaf Resident Population

Energy BExpenditures per Capita* Index

Total Energy Petroleum Electricity ** Total Energy  Pdéeam Electricity

Year $/Capita $/Capita $/Capita 1970=100 1970=100 1970=10
1970 1,967 1,462 503 100 100 100
1975 3,003 2,388 613 153 163 122
1980 4,923 4,264 518 250 292 103
1985 3,950 3,194 647 201 218 129
1986 2,920 2,198 645 148 150 128
1987 2,772 2,129 564 141 146 112
1988 2,785 2,145 569 142 147 113
1989 2,950 2,319 565 150 159 112
1990 3,163 2,635 464 161 180 92
1991 2,770 2,031 669 141 139 133
1992 2,537 1,810 655 129 124 130
1993 2,469 1,629 758 126 111 151
1994 2,497 1,618 801 127 111 159
1995 2,517 1,591 837 128 109 167
1996 2,581 1,626 866 131 111 172
1997 2,508 1,517 902 127 104 179
1998 2,308 1,352 878 117 93 175
1999 2,368 1,432 859 120 98 171
2000 2,910 1,918 907 148 131 180
2001 2,938 1,916 940 149 131 187
2002 2,790 1,866 837 142 128 166
2003 3,335 2,224 989 170 152 197
2004 3,870 2,680 1,087 197 183 216
2005 4,584 3,479 1,004 233 238 200
2006 4,930 3,807 1,016 251 260 202
2007 5,063 3,998 958 257 273 190
2008 5,348 4,037 1,182 272 276 235

* Expenditures in constant 2009 dollar.
** Excluding fuel cost of electricity generation.
Source: U.S. EIA and State of Hawaii Data Book.



From 1970 to 2008, Hawaii's energy expenditures qagnita of de facto population in
2009 constant dollar increased 161 percent frofaGRlin 1970 to $4,961 in 2008.

Table 4.7. Hawaii's Energy Consumption Per CapitafoDe Facto Population

Energy Expenditures per Capita* Index

Total Energy  Petroleum  Electricity**  Total Energy Pdawm  Electricity

Year $/Capita $/Capita $/Capita 1970=100 1970=100 1970=10
1970 1,901 1,413 486 100 100 100
1975 2,821 2,243 576 148 159 118
1980 4,523 3,917 476 238 277 98
1985 3,614 2,923 592 190 207 122
1986 2,634 1,983 582 139 140 120
1987 2,497 1,918 508 131 136 105
1988 2,509 1,932 513 132 137 105
1989 2,616 2,056 501 138 146 103
1990 2,840 2,366 417 149 167 86
1991 2,515 1,843 607 132 130 125
1992 2,311 1,649 597 122 117 123
1993 2,284 1,507 701 120 107 144
1994 2,299 1,490 738 121 105 152
1995 2,321 1,467 772 122 104 159
1996 2,382 1,501 799 125 106 164
1997 2,288 1,384 823 120 98 169
1998 2,102 1,232 800 111 87 165
1999 2,151 1,301 780 113 92 161
2000 2,643 1,742 824 139 123 169
2001 2,692 1,755 861 142 124 177
2002 2,554 1,708 766 134 121 158
2003 3,069 2,046 910 161 145 187
2004 3,547 2,457 996 187 174 205
2005 4,188 3,178 917 220 225 189
2006 4,503 3,478 928 237 246 191
2007 4,635 3,661 877 244 259 180
2008 4,961 3,745 1,096 261 265 226

* Expenditures in constant 2009 dollar.
** Excluding fuel cost of electricity generation.
Source: U.S. EIA and State of Hawaii Data Book.



5. SECTOR TRENDS IN ENERGY CONSUMPTION AND INTENSITY

5.1. Transportation Sector

Hawaii's transportation sector consumed about til®h Btu or 25 million barrels of
petroleum products in 2008. Jet fuel accountecabmrut 44 percent of the total transportation
fuel consumption in 2008, followed by motor gasel{39%), distillate fuel (12%), and residual
fuel (5%).
Table 5.1. Transportation End-Use Energy Consumptio by Fuel

Transportation Energy Consumption By Fuel
% in Total Transportation

Total Jet Motor Distillate Residual Aviation Other

Year Billion Btu Fuel Gasoline Fuel Fuel Gasoline Fuels dlot
1960 61,779 38.1 28.0 2.3 9.9 216 0.2 100.0
1970 125,342 63.9 23.1 34 8.7 0.5 0.4 1000
1975 130,540 63.9 26.6 3.7 49 04 0.4 1000
1980 146,709 54.0 25.5 13.2 6.2 0.7 0.4 100.0
1985 142,886 52.1 274 13.0 6.7 0.5 0.3 100.0
1990 154,543 46.0 28.8 13.2 10.8 0.9 0.3 1000
1995 138,154 40.8 34.6 11.3 12.2 0.8 0.3 100.0
1996 121,588 47.0 39.1 9.2 3.6 0.7 0.4 1000
1997 117,261 49.4 40.5 6.6 2.6 0.5 0.4 1000
1998 114,607 495 41.2 6.3 21 0.5 0.4 1000
1999 123,081 43.6 37.2 9.8 8.7 0.2 0.4 1000
2000 125,188 427 37.9 7.6 11.2 0.2 0.4 1000
2001 132,014 38.2 37.8 10.8 12.7 0.2 0.3 1000
2002 140,161 41.2 38.1 13.8 6.4 0.1 0.3 100.0
2003 162,030 445 33.6 18.1 35 0.0 0.3 1000
2004 172,136 4.1 32.0 18.1 5.5 0.1 0.2 100.0
2005 179,374 51.8 315 12.4 3.9 0.1 0.3 100.0
2006 181,639 47.9 32.7 10.9 8.2 0.1 0.2 100.0
2007 195,320 37.0 29.6 18.6 14.4 0.1 0.2 1000
2008 138,468 43.8 39.3 12.0 4.6 0.1 0.3 100.0

Source: Energy Information Administration, Stateiy Data System
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Table 5.2. Transportation Fuel Consumption in Barrds

Transportation Energy Consumption By Fuel
Units: 1000 BBL

Jet Motor Distillate  Residual Aviation Other

Year Fuel Gasoline Fuel Fuel Gasoline Fuels Total
1960 4,321 3,290 247 968 2,640 21 11,487
1965 7,618 3,947 844 1,195 613 77 14,294
1970 14,273 5,508 722 1,744 133 93 22,473
1975 14,849 6,615 831 1,013 116 97 23,520
1980 14,116 7,129 3,331 1,441 199 101 26,317
1985 13,260 7,443 3,184 1,526 155 74 25,641
1990 12,646 8,477 3,498 2,657 272 89 27,639
1991 11,123 8,771 4,201 2,594 261 82 27,034
1992 9,993 8,674 2,860 3,756 243 105 25,631
1993 8,891 8,808 2,674 2,654 198 80 23,305
1994 9,472 9,088 3,223 2,936 210 88 25,017
1995 9,940 9,160 2,683 2,677 218 8l 24,759
1996 10,087 9,104 1,928 702 165 72 22,058
1997 10,221 9,104 1,322 489 121 76 21,334
1998 9,999 9,065 1,242 383 107 79 20,876
1999 9,474 8,786 2,071 1,708 58 79 22,177
2000 9,438 9,118 1,627 2,226 45 78 22,532
2001 8,895 9,576 2,455 2,658 48 71 23,704
2002 10,189 10,262 3,329 1,437 18 70 25,306
2003 12,708 10,448 5,033 914 15 75 29,194
2004 13,379 10,560 5,359 1,493 39 66 30,897
2005 16,372 10,833 3,827 1,121 44 80 32,278
2006 15,334 11,379 3,387 2,375 41 80 32,597
2007 12,756 11,092 6,246 4,465 41 78 34,678
2008 10,702 10,416 2,845 1,008 28 65 25,064

Source: Energy Information Administration, Stateeigy Data System



Table 5.3 shows that the transportation sector ated for about 60 percent of total
petroleum consumption in Hawaii in 2008. All jetef and aviation gasoline and almost all
motor gasoline were consumed by the transportatator. About half of the distillate fuel and
8 percent of residual fuel were also consumed eyrdmsportation sector in 2008.

Table 5.3. Percentage of Transportation Petrole um @sumption

% of Transportation Sector Petroleum Consumption
% in Total BBL Consumption

Jet Motor Distillate  Residual Aviation Petroleum
Year Fuel Gasoline Fuel Fuel Gasoline Others Total
1960 100 96 28 20 100 3 68
1965 100 97 52 17 100 6 64
1970 100 97 43 17 100 4 66
1975 100 98 43 9 100 4 63
1980 100 99 56 11 100 4 60
1985 100 98 70 12 100 6 64
1986 100 98 66 11 100 4 59
1987 100 98 42 8 100 4 57
1988 100 98 55 10 100 3 55
1989 100 98 57 13 100 3 58
1990 100 98 54 14 100 3 55
1991 100 98 58 17 100 3 59
1992 100 98 46 21 100 3 55
1993 100 97 45 19 100 2 56
1994 100 97 51 19 100 2 56
1995 100 97 46 18 100 2 56
1996 100 97 39 6 100 2 53
1997 100 97 28 4 100 2 54
1998 100 97 28 3 100 2 52
1999 100 98 39 13 100 3 56
2000 100 98 32 16 100 2 56
2001 100 99 41 20 100 2 57
2002 100 98 41 11 100 2 57
2003 100 99 63 8 100 2 63
2004 100 98 62 11 100 2 63
2005 100 99 52 8 100 2 63
2006 100 99 51 16 100 2 63
2007 100 98 67 27 100 2 66
2008 100 98 50 8 100 2 59

Source: Energy Information Administration, Stateeiyy Data System



Table 5.4 provides selected motor vehicle fuel oongion intensity measures. From
1960 to 2009, Hawaii's average motor vehicle fuisumption per vehicle decreased from 616
gallon per vehicle to 488 gallon per vehicle. Hverage miles per gallon of fuel increased from
14.0 miles/gallon in 1960 to 18.5 miles/gallon B02. The combination of higher fuel price (in
constant dollar) and increased vehicle fuel efficielet to increased fuel cost per mile from 18
cents per mile in 1970 to 21 cents per mile in 206®wever, due to substantial increases in
vehicle miles traveled per capita, total land tpagation fuel cost per capita increased from
$774 in 1970 to $1,624 in 2008.

Table 5.4. Motor Vehicle Fuel Consumption Inte nsity

Total Highway Fuel Average Fuel  \ehical Average Vehildes Average Fuel Cost* Fuel Cost*
Motor Vehicle Consumption Consumption Miles  Annual MileTraveled per Miles per PerMile Per Capita
Year Registration 1000 Gal Gal/Vehicle  Milions Milesivele Capita Gallon Cents/Mile $/Capita

1960 230,709 142,117 616 1,990 8,624 3,101 14.0

1965 309,155 174,982 566 2,450 7,924 3,481 14.0

1970 412,930 243,482 590 3,409 8,255 4,417 14.0 18 774
1975 506,434 296,160 585 4,146 8,187 4,679 14.0 21 991
1980 617,571 330,734 536 5,570 9,019 5,751 16.8 24 1,364
1985 749,034 345,672 461 6,762 9,027 6,503 19.6 16 1,064
1990 889,096 395,185 444 8,065 9,071 7,243 20.4 13 923
1991 897,193 406,819 453 8,142 9,075 7,163 20.0 11 772
1992 885,761 405,963 458 8,066 9,106 6,961 19.9 11 758
1993 880,152 409,940 466 7,945 9,027 6,774 19.4 11 742
1994 875,144 428,558 490 7,925 9,056 6,674 18.5 11 762
1995 877,756 422,884 482 7,944 9,050 6,637 18.8 11 740
1996 884,617 426,370 482 8,006 9,050 6,651 18.8 12 773
1997 884,267 421,499 a77 8,003 9,050 6,605 19.0 12 761
1998 893,427 422,928 473 8,090 9,055 6,657 19.1 11 746
1999 906,935 417,374 460 8,215 9,058 6,788 19.7 10 691
2000 941,242 428,425 455 8,526 9,058 7,037 19.9 12 826
2001 967,146 445,558 461 8,754 9,052 7,186 19.6 13 914
2002 987,598 477,518 484 8,937 9,050 7,278 18.7 11 821
2003 1,030,845 483,232 469 9,325 9,046 7,524 19.3 13 984
2004 1,072,211 498,816 465 9,735 9,079 7,770 19.5 14 1,101
2005 1,119,838 505,418 451 10,129 9,045 8,000 20.0 16 1,277
2006 1,127,467 531,505 471 10,196 9,044 7,993 19.2 18 1,455
2007 1,134,542 541,956 478 10,260 9,043 8,035 18.9 18 1,438
2008 1,127,567 540,910 480 10,189 9,036 7,914 18.8 21 1,624
2009 1,117,790 545,413 488 10,095 9,031 7,794 18.5

* Fuel cost in Constant 2009 dollar.
Source: Hawaii State Deparment of Trans portatiosh 3tate of Hawaii Data Book.
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Table 5.5 shows that Hawaii's average aviation {jetl fuel and aviation gasoline) per
landing passenger decreased in the 1980s, rema@latively low in most of the 1990s,
increased from 2001 to 2005, and then decreased 2005 to 2008.

Table 5.5. Air Transportation Fuel Consumption perPassenger

Aviation Fuel Passengers Landing Visitor Arrival Aviation Fuel per
Consumption Total Domestic International  Total Domestictetnational = Passenger Visitor
Year T BBL BBL/Passenger BBL/Visitor
1960 6,961 296,517 235
1965 8,231 686,314 539,211 147,103 12.0
1970 14,406 1,745,904 1,273,639 472,265 8.3
1975 14,965 2,818,082 2,028,068 790,014 53
1980 14,315 4,172,640 3,928,789 2,793,101 1,135,688 34 3.6
1985 13,416 5,338,170 4,843,414 3,522,126 1,321,288 25 238
1990 12,918 7,453,550 5,127,690 2,325,860 6,723,530 4,315,159 2,408,371 17 1.9
1991 11,385 7,286,140 4,913,650 2,372,490 6,518,460 4,068,508 2,449,952 1.6 17
1992 10,236 7,266,350 4,664,350 2,602,000 6,473,675 3,791,951 2,681,724 14 1.6
1993 9,089 6,945,630 4,520,430 2,425,200 6,070,987 3,570,051 2,500,936 13 15
1994 9,682 7,263,820 4,772,380 2,491,440 6,364,675 3,813280 2,551,395 13 15
1995 10,158 7,466,710 4,725,150 2,741,560 6,546,762 3,743,477 2,803,285 14 1.6
1996 10,252 7,648,880 4,801,570 2,847,310 6,723,150 3,794,122 2,929,028 13 15
1997 10,342 7,723,580 4,907,620 2,815,960 6,761,148 3,890,811 2,870,337 13 15
1998 10,106 7,545,230 5,033,100 2,512,130 6,595,790 4,014,140 2,581,650 13 15
1999 9,533 7,708,206 5,088,781 2,619,425 6,741,037 4,255,621 2,485,416 12 14
2000 9,482 7,981,480 5,318,419 2,663,061 6,948,595 4,446,936 2,501,659 12 14
2001 8,944 7,318,235 5,071,551 2,246,684 6,303,791 4,224321 2,079,470 12 14
2002 10,207 7,424,621 5,253,652 2,170,969 6,389,058 4,358,850 2,030,208 14 1.6
2003 12,724 7,438,045 5,461,554 1,976,491 6,380,439 4,531,289 1,849,150 17 2.0
2004 13,418 8,101,166 5,911,004 2,190,162 6,912,094 4,892,960 2,019,134 17 1.9
2005 16,417 8,713,112 6,436,275 2,276,837 7,416,574 5,313,281 2,103,293 19 22
2006 15,375 8,937,555 6,772,702 2,164,853 7,528,106 5,550,125 1,977,981 17 2.0
2007 12,797 8,910,672 6,791,906 2,118,766 7,496,820 5,582,530 1,914,290 14 17
2008 10,730 8,021,780 6,005,133 2,016,647 6,713,436 4,901,893 1,811,543 13 1.6
2009 7,709,202 5,748,379 1,960,823 6,420,448 4,672,001 1,748,447

Source: U.S. EIA and State of Hawaii Data Book.
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5.2. Residential Sector

The residential sector consumed about 37 trillido Br about 13 percent of Hawaii's
total energy in 2008. Electricity (both retail etgcity and allocated electric system losses)
accounted for about 90 percent of total resideeti@rgy consumption, followed by solar energy
(7.1%) and petroleum (mainly LPG) (2.6%).

Table 5.6. Residential Energy Consumption by Fuel

Residential Energy Consumption By Source
% in Total Residential Energy Consumption

Total Electrical
Billion Natural Retail System
Year Btu Gas Petroleum Solar/PV Electricity Losses
1960 7,148 0.0 15 0.0 245 74.0
1965 9,884 0.0 21 0.0 29.7 68.2
1970 15,448 0.0 4.9 0.0 284 66.7
1975 18,939 0.0 2.8 0.0 30.0 67.2
1980 20,989 0.0 34 0.0 29.9 66.7
1985 19,976 0.0 0.8 0.0 32.1 67.1
1990 30,732 0.0 0.7 29 25.8 70.6
1991 26,125 0.0 0.8 3.7 31.3 64.2
1992 29,649 0.0 2.2 35 28.1 66.2
1993 30,069 0.0 0.5 3.6 28.0 67.9
1994 31,095 0.0 0.5 3.7 28.1 67.7
1995 31,996 0.0 0.5 3.8 27.8 68.0
1996 32,815 0.0 0.5 3.8 27.8 67.8
1997 32,924 0.0 1.0 39 27.6 67.5
1998 33,075 0.0 2.7 4.0 27.2 66.0
1999 33,074 0.0 1.6 41 27.7 66.6
2000 33,840 0.0 2.1 4.0 27.9 66.0
2001 32,869 0.1 2.2 41 29.1 64.6
2002 34,850 0.1 2.0 39 284 65.6
2003 34,314 0.1 15 41 30.1 64.1
2004 35,373 0.1 15 41 30.5 63.7
2005 35,871 0.1 15 44 30.1 63.9
2006 36,402 0.1 1.6 4.9 29.8 63.6
2007 37,125 0.1 1.3 55 294 63.7
2008 36,738 0.1 2.6 7.1 28.7 61.5

Source: Energy Information Administration, Statesiyy Data System

U &



In 2008, Hawaii's residential sector consumed at&#Qf million cubic feet (MCF) of
natural gas, about 265 thousand barrels (TBBL)ebfgleum products (mostly LPG), and about
3,085 million kWh of electricity.

Table 5.7. Residential Energy Consumption in Physat Units

Residential Energy Consumption By Source

Natural Gas Petroleum Electricity
Year MCF TBBL Million kwh
1960 - 26 514
1965 - 51 861
1970 - 200 1,285
1975 - 143 1,663
1980 1,416 192 1,841
1985 625 45 1,879
1990 565 57 2,324
1991 545 58 2,396
1992 551 184 2,438
1993 558 41 2,469
1994 578 42 2,557
1995 574 40 2,606
1996 540 48 2,676
1997 517 88 2,668
1998 535 250 2,641
1999 524 142 2,689
2000 535 194 2,765
2001 537 197 2,802
2002 539 197 2,898
2003 537 146 3,028
2004 524 149 3,162
2005 516 152 3,164
2006 518 159 3,182
2007 509 128 3,201
2008 499 265 3,085

Source: Energy Information Administration, Stateeiyy Data System



Table 5.8 shows the residential energy consumpgtemhousehold in Hawaii. From
1960 to 2008, residential energy consumption peisébold increased about 78 percent from 47
MBTU per household to 84 MBTU in 2008; resideng#ctricity consumption per household
increased about 108 percent from 3,382 kWh perdimld to 7,045 kWh per household.
Table 5.8. Residential Energy Consumption per Houswld

Hawaii Residential Energy Consumption per Household
State Total Other Index
Household Energy Electricity Energy Total Energy  Eleitlyi Others
Year HH MBTU/HH kwh/HH MBTU/HH 1970=100 1970=100  1970=100
1960 152,014 47 3,382 1 62 54 19
1965 174,998 56 4,920 1 75 78 32
1970 204,505 76 6,283 4 100 100 100
1975 251,986 75 6,599 2 99 105 57
1980 296,074 71 6,218 7 94 99 189
1985 322,687 62 5,823 3 82 93 70
1990 356,267 86 6,523 5 114 104 130
1991 361,403 72 6,629 5 9% 106 133
1992 367,095 81 6,642 6 107 106 168
1993 371,002 81 6,654 5 107 106 134
1994 375,478 83 6,810 5 110 108 138
1995 382,340 84 6,817 5 111 108 138
1996 388,840 84 6,882 5 112 110 139
1997 391,637 84 6,813 5 111 108 146
1998 395,139 84 6,683 7 111 106 190
1999 399,712 83 6,728 6 110 107 163
2000 404,391 84 6,837 6 111 109 175
2001 409,863 80 6,838 6 106 109 172
2002 415,228 84 6,980 6 111 111 173
2003 421,614 81 7,181 6 108 114 161
2004 427,125 83 7,403 6 110 118 162
2005 432,097 83 7,323 6 110 117 167
2006 435,287 84 7,311 7 111 116 179
2007 434,297 85 7,370 7 113 117 189
2008 437,919 84 7,045 9 111 112 253

Source: Energy Information Administration, Statefjy Data System
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The residential energy expenditure per househott bocurrent dollars and in constant
2009 dollars are provided in Table 5.9. In 200&rage energy expenditures per household in
constant 2009 dollar reached $2,468. From 19720@8, Hawaii's average residential energy
expenditures increased 133 percent in constaneyalterage residential electricity expenditures
increased 136 percent in constant value.

Table 5.9. Residential Energy Expenditures per Howshold

Residential Energy Expenditures per Hougkho

Total Electricity Total Electricity Constafitndex
Honolulu  Current $ Current $ Constant$  Constant$ Toetargy  Electricity

Year CPI-U $/HH $/HH 2009%/HH 2009%/HH 1970=100 1970=100
1970 41.50 191 176 1,061 977 100 100
1975 56.30 341 328 1,395 1,342 132 137
1980 83.00 5901 502 1,639 1,390 155 142
1985 106.80 704 661 1,517 1,425 143 146
1990 138.10 706 669 1,175 1,115 111 114
1991 148.00 743 697 1,154 1,084 109 111
1992 155.10 782 724 1,160 1,074 109 110
1993 160.10 850 817 1,221 1,174 115 120
1994 164.50 882 848 1,234 1,186 116 121
1995 168.10 944 908 1,291 1,243 122 127
1996 170.70 1,020 981 1,374 1,322 130 135
1997 171.90 1,060 1,008 1,418 1,349 134 138
1998 171.50 1,017 924 1,364 1,239 129 127
1999 173.30 1,023 962 1,357 1,277 128 131
2000 176.30 1,202 1,122 1,568 1,464 148 150
2001 178.40 1,199 1,117 1,547 1,440 146 147
2002 180.30 1,172 1,091 1,496 1,392 141 143
2003 184.50 1,277 1,201 1,592 1,498 150 153
2004 190.60 1,413 1,337 1,706 1,614 161 165
2005 197.80 1,600 1,516 1,861 1,763 175 181
2006 209.35 1,802 1,707 1,980 1,876 187 192
2007 219.50 1,865 1,778 1,955 1,863 184 191
2008 228.86 2,455 2,289 2,468 2,301 233 236
2009 230.05

Source: Energy Information Administration, Statefyy Data System



5.3. Commercial Sector

In 2008, the commercial sector consumed aboutilidérirBtu or about 15.4 percent of
Hawaii’s total primary energy. Electricity accoedtfor 86.3 percent of total commercial energy
consumption, followed by biomass (7.0%) and petnmes.5%). Natural gas consumed in the

commercial sector is mainly supplemental gaseoeis fnhich is not a source of primary energy.

Table 5.10. Commercial Energy Consumption by Fuel

Commercial Sector Energy Consumption By Source
% in Total Commercial Energy Consumption

Total Electrical
Energy Natural Retall System
Year Bilion Btus Gas Petroleum  Biomass Electricity Losse
1960 5,307 0.0 211 0.0 19.6 59.2
1965 7,039 0.0 20.9 0.0 24.0 55.1
1970 12,500 0.0 29.5 0.0 211 49.5
1975 14,505 0.0 154 0.0 26.1 58.5
1980 20,022 0.0 19.6 0.0 24.9 55.5
1985 18,425 0.0 7.7 0.0 29.9 62.4
1990 37,190 0.0 22.8 0.0 20.7 56.5
1991 28,786 0.0 14.8 0.0 27.9 57.2
1992 38,553 0.0 28.1 0.0 21.4 50.5
1993 31,171 0.0 9.4 0.0 26.5 64.1
1994 35,585 0.0 14.8 0.0 24.9 60.2
1995 35,347 0.0 7.6 0.0 26.8 65.6
1996 34,791 0.0 5.0 0.0 27.6 67.4
1997 36,272 0.0 8.1 0.0 26.7 65.2
1998 46,589 0.0 29.0 0.0 20.7 50.3
1999 36,626 0.0 6.7 0.0 274 65.9
2000 38,114 0.1 6.7 0.0 27.7 65.5
2001 37,221 0.2 55 0.0 29.3 65.0
2002 39,542 0.2 7.7 0.0 27.8 64.3
2003 40,194 0.2 6.3 0.0 29.9 63.6
2004 44,141 0.2 7.3 5.8 28.1 58.7
2005 42,484 0.3 7.6 53 27.8 59.0
2006 43,293 0.3 7.6 6.0 275 58.7
2007 42,983 0.3 5.8 54 27.9 60.6
2008 43,582 0.2 6.5 7.0 274 58.8

Source: Energy Information Administration, Stateeiyy Data System



In 2008, Hawaii's commercial sector consumed aligd69 MCF of natural gas, about
645 TBBL of petroleum products (mostly distillateefs and LPG), and about 3,500 million kwh
of electricity.

Table 5.11. Commercial Energy Consumption in Physat Units

Commercial Sector Energy Consumption By Source

Petroleum
Natural Total Distillate Motor Residual Other
Gas Petroleum  Fuels Gasoline Fuel LPG Petroleum  Elegtricit
Year MCF TBBL TBBL TBBL TBBL TBBL TBBL  Milion kWh
1960 0 209 48 55 41 42 23 306
1965 0 283 71 59 31 83 39 495
1970 0 760 174 133 38 328 87 771
1975 0 477 84 98 15 235 45 1,109
1980 1,715 792 398 54 25 315 0 1,462
1985 1,858 275 132 47 21 74 1 1,612
1986 1,883 369 183 46 67 70 3 1,831
1987 2,019 596 409 44 53 88 2 1,942
1988 2,049 2,475 562 53 1,762 98 0 2,072
1989 2,129 2,113 501 52 1,457 102 0 2,152
1990 2,223 1,430 453 59 825 93 0 2,253
1991 2,148 773 610 49 18 96 0 2,355
1992 2,144 1,897 498 45 1,052 303 0 2,417
1993 2,123 524 414 11 34 64 1 2,419
1994 2,200 899 389 11 433 66 0 2,601
1995 2,199 480 343 11 62 63 0 2,779
1996 2,132 326 224 11 13 78 0 2,819
1997 1,751 560 392 11 11 145 0 2,839
1998 1,747 2,338 211 11 1,704 413 0 2,833
1999 1,749 511 260 11 6 234 0 2,944
2000 1,771 558 218 11 8 320 0 3,092
2001 1,749 478 136 12 5 324 0 3,192
2002 1,720 648 310 12 0 326 0 3,223
2003 1,751 527 274 12 0 241 0 3,517
2004 1,803 644 382 12 4 246 0 3,632
2005 1,838 651 384 12 3 251 0 3,463
2006 1,813 662 392 12 1 257 0 3,490
2007 1,836 517 282 12 0 223 0 3,520
2008 1,769 645 230 12 0 403 0 3,501

Source: Energy Information Administration, Statefgy Data System
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Table 5.12 provides the commercial sector energyswmption per million dollar real
commercial GDP in Hawati. From 1990 to 2008, commercial total energy corgion per
million dollar real commercial GDP decreased alni@®tpercent. The increase in commercial
electricity consumption per million dollar real GDffas more than offset by the decrease in
other energy sources per million dollar real GDP.

Table 5.12. Energy Consumption per Million Dollar d Commercial Real GDP

Hawaii Energy Consumption per $M Real GDP
Commetial Total Other Index
Real GDP Energy Electricity Energy Total Energy  Eledtyic Others
Year 2000$M  MBTU/$M kWh/$M MBTU/$M 1990=100 1990=100 199@9
1990 35,573 1,045 63,330 305 100 100 100
1991 35,742 805 65,900 184 77 104 60
1992 36,795 1,048 65,693 357 100 104 117
1993 36,674 850 65,973 141 81 104 46
1994 36,428 977 71,397 209 93 113 68
1995 36,031 981 77,117 138 94 122 45
1996 35,975 967 78,354 111 93 124 36
1997 36,348 998 78,095 130 95 123 43
1998 35,743 1,303 79,261 429 125 125 141
1999 35,962 1,018 81,873 120 97 129 39
2000 36,336 1,049 85,098 121 100 134 40
2001 36,892 1,009 86,528 105 97 137 34
2002 37,109 1,066 86,848 131 102 137 43
2003 38,517 1,044 91,314 113 100 144 37
2004 40,680 1,085 89,292 188 104 141 61
2005 42,775 993 80,962 172 95 128 56
2006 44,584 971 78,273 174 93 124 57
2007 45,480 945 77,402 148 90 122 49
2008 45,910 949 76,253 169 91 120 55

Source: Energy Information Administration, Statefyy Data System

The commercial sector energy expenditures per rdolfareal GDP (both in current
dollars and constant 2009 dollars) are providedable 5.13. From 1990 to 2008, Hawaii's
average commercial energy expenditures per ddilegad GDO increased 87 percent in constant

value; average commercial electricity expenditumeseased 113 percent in constant value.

! The commercial sector GDP is calculated usinal t6DP provided by the U.S. BEA minus the industria

GDP. The industrial GDP includes GDP from the dwaiihg five sectors: (1) Agriculture, (2) Mining, )(3
Construction, (4) Utility, and (5) Manufacture.



Table 5.13. Energy Expenditures per Dollar of Commeial Real GDP

Energy BExpenditures per $ Real Commercidt GD

Total Electricity Total Electricity Constasitndex
Honolulu Current $ Current$  Constant 2009$ Consta@®®0Total Energy Electricity
Year CPI-U Cents/$GDP  Cents/$GDP  Cents/$GDP  Cents/$GDP 90=100 1990=100
1990 138.10 0.84 0.64 1.39 1.07 100 100
1991 148.00 0.83 0.68 1.29 1.06 93 99
1992 155.10 0.89 0.69 133 1.02 95 96
1993 160.10 0.89 0.77 1.28 111 92 103
1994 164.50 0.97 0.83 135 1.16 97 109
1995 168.10 1.06 0.94 145 1.28 104 120
1996 170.70 114 1.02 1.53 1.37 110 128
1997 171.90 1.17 1.04 1.56 1.39 112 129
1998 171.50 1.18 0.98 1.59 131 114 122
1999 173.30 1.16 1.04 154 1.38 111 129
2000 176.30 1.42 1.26 1.85 164 133 154
2001 178.40 1.43 1.29 1.85 1.66 133 155
2002 180.30 1.38 1.23 177 157 127 146
2003 184.50 152 1.37 1.90 171 137 160
2004 190.60 1.64 1.45 1.98 1.74 142 163
2005 197.80 1.78 1.54 2.07 1.79 148 167
2006 209.35 1.94 1.68 213 184 153 172
2007 219.50 1.93 1.70 2.02 1.78 145 166
2008 228.86 2.59 2.27 2.60 2.28 187 213
2009 230.05

Source: Energy Information Administration, Statefgy Data System
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5.4. Industrial Sector

The industrial sector consumed about 65 trillion Bt about 23 percent of Hawaii’'s total
energy in 2008. Electricity accounted for about p8&rcent of total industrial energy
consumption, followed by petroleum (31%) and cdéby.

Table 5.14. Industrial Energy Consumption by Fuel

Industrial Sector Energy Consumption By Source
% in Total Industrial Energy Consumption

Total Primary Electrical

Billion Natural Retall System Hydro &
Year Btu Gas Coal Petroleum Electricity  Losses Biomass li&rotal

1960 20,627 - - 69.10 7.70 2321 - -
1965 34,699 - - 61.50 10.78 24.74 0.50 2.49
1970 43,673 - - 52.50 13.44 31.59 0.39 2.07
1975 50,430 - - 42.21 17.17 38.54 0.61 147
1980 74,694 - - 38.47 13.83 30.83 15.95 0.93
1985 67,444 - 1.67 27.46 15.90 33.24 20.69 1.03
1990 98,941 - 0.70 32.25 12.88 35.22 18.35 0.60
1991 89,033 - 1.03 34.29 14.46 29.65 19.98 0.59
1992 93,661 - 1.25 32.67 13.88 32.76 18.87 0.57
1993 93,092 - 1.95 32.30 13.82 33.47 18.00 0.47
1994 94,716 - 1.95 35.63 13.66 32.97 14.95 0.83
1995 94,104 - 4.38 33.33 13.79 33.72 14.09 0.70
1996 96,729 - 3.76 33.81 13.70 3341 14.62 0.69
1997 89,760 - 4.16 31.45 14.66 35.80 13.17 0.76
1998 81,732 - 412 27.19 15.81 38.33 13.61 0.94
1999 78,946 - 341 25.93 16.20 38.89 14.66 0.91
2000 79,084 0.02 271 28.33 16.54 39.15 12.48 0.78
2001 70,341 0.04 291 29.85 18.38 40.81 7.27 0.74
2002 71,086 0.03 0.92 31.12 18.10 41.81 7.15 0.86
2003 66,763 0.03 2.06 33.11 19.66 41.87 2.50 0.77
2004 67,020 0.04 1.87 32.92 20.04 41.88 2.70 0.55
2,005 71,065 0.04 1.99 36.46 18.78 39.84 241 0.48
2,006 69,899 0.04 2.34 35.82 19.02 40.56 1.67 0.55
2,007 67,807 0.04 2.65 33.50 19.45 42.13 1.67 0.55
2,008 64,996 0.04 3.56 31.08 19.97 42.88 1.88 0.60

Source: Energy Information Administration, Statefgy Data System
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As shown in Table 5.15, Hawaii's industrial sectmnsumed about 99,000 short tons
(ST) of coal, 431 MCF of natural gas, about 3,38BI of petroleum products, and about 3,804
million kWh of electricity in 2008.

Table 5.15. Industrial Energy Consumption in Physial Units

Industrial Energy Consumption By Source usttial Sector
Natural % in Total Consumption
Coal Gas Petroleum Electricity Natural Hydro &

Year 1000 ST MCF TBBL Milion kWh  Coal Gas Petroleum Elémty Biomass Geothermal
1960 0 0 2,367 465 14.0 36.2 0.0
1965 0 0 3,497 1,096 15.6 4.7 100.0 79.0
1970 0 0 3,874 1,720 114 45.6 40.1 80.0
1975 0 0 3,648 2,538 9.8 47.8 54.4 79.5
1980 0 0 5,135 3,028 0.0 11.8 47.8 100.0 77.1
1985 46 0 2,997 3,143 100.0 0.0 7.5 474 98.2 53.8
1986 16 0 4,173 3,239 100.0 0.0 10.7 46.1 100.0 58.5
1987 63 0 4,070 3,284 100.0 0.0 10.3 45.0 100.0 61.7
1988 50 0 4,961 3,495 100.0 0.0 10.8 45.3 100.0 58.5
1989 32 0 4,469 3,576 100.0 0.0 9.3 44.9 98.7 39.6
1990 28 0 5,231 3,734 95.0 0.0 10.5 44.9 70.0 71.4
1991 37 0 4,989 3,773 81.6 0.0 10.9 44.3 69.9 71.3
1992 47 0 5,078 3,811 15.5 0.0 10.9 44.0 71.0 78.4
1993 73 0 5,250 3,770 10.6 0.0 12.7 435 68.7 116
1994 86 0 6,151 3,791 12.2 0.0 137 424 68.3 14.9
1995 192 0 5,643 3,803 214 0.0 12.9 414 66.9 111
1996 169 0 5,880 3,884 18.2 0.0 141 414 74.2 10.9
1997 166 342 4,672 3,856 17.8 131 117 41.2 67.8 10.8
1998 146 373 3,765 3,787 17.8 140 9.3 40.9 67.2 124
1999 117 463 3,380 3,748 14.6 16.9 8.5 39.9 68.1 12.8
2000 110 536 3,685 3,834 134 18.9 9.1 39.6 65.0 9.4
2001 113 532 3,513 3,790 13.6 18.9 8.5 38.7 64.4 9.7
2002 50 475 3,779 3,770 6.6 174 8.4 38.1 67.9 245
2003 52 444 3,721 3,846 6.2 16.3 8.0 37.0 18.0 110
2004 53 446 3,704 3,937 6.2 16.1 7.5 36.7 194 6.8
2005 59 439 4,298 3,912 7.3 157 8.4 37.1 18.2 6.0
2006 59 451 4,184 3,896 7.5 16.2 8.1 36.9 12.2 6.7
2007 72 502 3,836 3,864 85 17.6 7.3 36.5 121 6.5
2008 99 431 3,387 3,804 10.6 16.0 8.0 36.6 10.6 6.8

Source: Energy Information Administration, Statefgy Data System



Table 5.16 shows that petroleum products consume®008 include: 448 TBBL of
residual fuel, 359 TBBL of distillate fuel, 247 BB of motor gasoline, and 2,332 TBBL of
other petroleum products, which include mostlyl géls used in refineries and petroleum coke.

Table 5.16. Industrial Petroleum Consumption by Fue

Industrial Sector Petroleum Consumption Industrial Sector
Residual Distillate Motor Other  Petroleum % in Total Petroleum Consunp
Fuel Fuel Gasoline Petroleum Total Residual Distillate dfot Other
Year T BBL T BBL T BBL T BBL T BBL Fuel Fuel Gasoline  Petedm
1960 1,038 554 83 692 2,367 43.9 234 35 29.2
1965 1,712 635 76 1,074 3,497 49.0 18.2 22 30.7
1970 1,671 701 49 1,452 3,874 431 18.1 13 375
1975 1,346 603 53 1,646 3,648 36.9 16.5 15 45.1
1980 1,491 1,369 49 2,227 5,135 29.0 26.7 0.9 434
1985 1,344 458 104 1,092 2,997 448 15.3 35 36.4
1986 1,952 549 101 1,571 4,173 46.8 13.1 24 37.6
1987 1,332 658 108 1,972 4,070 32.7 16.2 2.6 48.5
1988 1,768 715 110 2,367 4,961 35.6 14.4 22 47.7
1989 1,427 520 129 2,393 4,469 31.9 11.6 29 53.6
1990 1,740 725 133 2,632 5,231 333 13.9 2.6 50.3
1991 1,793 689 150 2,357 4,989 35.9 13.8 3.0 47.2
1992 1,356 687 152 2,883 5,078 26.7 135 3.0 56.8
1993 1,056 669 241 3,284 5,250 20.1 12.7 4.6 62.6
1994 1,184 540 245 4,182 6,151 19.3 8.8 4.0 68.0
1995 1,024 548 245 3,826 5,643 18.2 9.7 4.3 67.8
1996 957 475 259 4,189 5,880 16.3 8.1 44 71.2
1997 845 623 242 2,962 4,672 18.1 13.3 5.2 63.4
1998 305 584 266 2,609 3,765 8.1 155 7.1 69.3
1999 332 427 155 2,464 3,380 9.8 12.6 4.6 729
2000 438 473 160 2,614 3,685 11.9 12.8 4.3 70.9
2001 8 473 122 2,910 3,513 0.2 135 35 82.8
2002 446 459 145 2,729 3,779 11.8 12.2 38 722
2003 364 426 137 2,793 3,721 9.8 115 3.7 75.1
2004 395 407 169 2,734 3,704 10.7 11.0 4.6 73.8
2005 781 512 133 2,872 4,298 18.2 11.9 31 66.8
2006 811 456 141 2,775 4,184 19.4 10.9 34 66.3
2007 428 451 244 2,713 3,836 11.2 11.7 6.4 70.7
2008 448 359 247 2,332 3,387 13.2 10.6 7.3 68.9

Source: Energy Information Administration, Stateefffy Data System



Table 5.17 provides the industrial sector energgsamption per million dollar real
industrial GDP in Hawaii. From 1990 to 2008, inulizg total energy consumption per million
dollar real industrial GDP decreased about 9 pércenhe increase in industrial electricity
consumption per million dollar real GDP was morartloffset by the decrease in other energy
sources per million dollar real GDP.

Table 5.17. Energy Consumption per Million Dollar d Industrial Real GDP

Energy Consumption per $M Real GDP

Total Other Index
Energy Electricity Energy Total Energy  Electricity Otker
Year MBTU/$M kWh/$M MBTU/$M 1990=100 1990=100 1990=100
1990 18,360 692,835 9,529 100 100 100
1991 15,908 674,167 8,892 87 97 93
1992 17,279 703,142 9,219 94 101 97
1993 17,891 724,525 9,431 97 105 99
1994 19,633 785,735 10,479 107 113 110
1995 20,111 812,683 10,557 110 117 111
1996 22,211 891,916 11,748 121 129 123
1997 22,087 948,931 10,943 120 137 115
1998 21,368 990,169 9,798 116 143 103
1999 20,858 990,143 9,367 114 143 98
2000 20,456 991,690 9,064 111 143 95
2001 18,838 1,014,969 7,687 103 146 81
2002 17,843 946,386 7,153 97 137 75
2003 16,432 946,613 6,321 90 137 66
2004 16,941 995,177 6,450 92 144 68
2005 17,103 941,444 7,076 93 136 74
2006 16,929 943,509 6,843 92 136 72
2007 17,192 979,802 6,605 94 141 69
2008 16,786 982,513 6,236 921 142 65

Source: Energy Information Administration, Statesiyy Data System
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The industrial sector energy expenditures per doltaeal GDP (both in current dollars
and constant 2009 dollars) are provided in Tablé.5.From 1990 to 2008, Hawaii's average
industrial energy expenditures per dollar of re@lFGincreased 158 percent in constant value;
average industrial electricity expenditures perladobf real GDP increased 196 percent in
constant value.

Table 5.18. Energy Expenditures per Dollar of Indusial Real GDP

Energy BExpenditures per $ Real Commercid® GD

Total Electricity Total Electricity Constafiindex
Current $ Current$  Constant 2009% Constant 2009$ THEmtaigy  Electricity
Year Cents/$GDP Cents/$GDP  Cents/$GDP Cents/$GDP 1990=101990=100

1990 6.35 4.93 10.58 8.21 100 100
1991 6.17 4.90 9.60 7.61 91 93
1992 6.45 521 9.56 7.73 90 94
1993 7.66 6.11 11.01 8.78 104 107
1994 8.53 6.54 11.93 9.15 113 111
1995 9.22 711 12.62 9.73 119 118
1996 10.73 8.55 14.46 11.52 137 140
1997 11.10 9.39 14.85 12.56 140 153
1998 10.41 8.91 13.97 11.95 132 145
1999 10.41 9.17 13.82 12.17 131 148
2000 12.87 1111 16.80 14.50 159 177
2001 12.74 11.29 16.43 14.55 155 177
2002 11.14 9.81 14.22 12.51 134 152
2003 12.11 10.93 15.10 13.63 143 166
2004 14.04 12.53 16.94 15.12 160 184
2005 16.06 14.04 18.67 16.33 176 199
2006 18.15 16.02 19.94 17.61 188 214
2007 19.48 16.99 20.41 17.80 193 217
2008 27.17 24.15 27.31 24.28 258 296

Source: Energy Information Administration, Stateeiyy Data System
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5.5. Electricity Generation

Before 1990, Hawaii's electricity was almost allngeated from petroleum products.
Since 1990, electricity generated from waste, eval geothermal energy become significant.
From 1990 to 2008, the share of waste in totaltet#y generation energy consumption
decreased from 7.3 percent to 3.5 percent; theesltdrcoal and geothermal increased from both
zero percent to 16.0 percent and 4.4 percent, cggply. In 2008, about 112 trillion Btu or 39
percent of Hawaii's total energy was used to gdapegkectricity. Fossil fuel accounted for about
89.5 percent of total energy consumption; renewadiergy accounted for 10.5 percent.
Excluding waste, other renewable energy (geothermalro, wind, and solar) accounted for
only about 7.0 percent of total electric power seenergy consumption.

Table 5.19. Electric Power Sector Energy Consumptioby Fuel

Total Electric Power Sector Energy Consumption BuiSe
Energy % in Total Electrc Power Energy Consumption
Consumption Residual Distillate Waste

Year Billion Btu Fuel Fuel Oil Coal Biomass Geothermal Hyd Wind Solar
1960 17,603 97.1 12 - - - 17 - -
1965 27,568 97.9 13 - - - 0.8 - -
1970 43,176 97.6 13 - 0.6 - 0.5 - -
1975 58,778 95.0 4.2 - 04 - 0.3 - -
1980 69,749 92.3 74 - - - 0.3 - -
1985 69,962 925 6.3 - 04 0.6 0.3 - -
1990 105,928 82.2 10.0 0.0 7.3 - 0.2 0.3 -
1991 88,716 79.3 11.2 0.2 8.6 - 0.2 0.4 -
1992 99,350 74.0 12.7 5.6 7.3 0.0 0.1 0.2 -
1993 101,095 62.8 125 13.6 75 31 0.1 0.2 -
1994 104,251 63.7 12.1 13.3 6.3 3.7 0.6 0.2 -
1995 108,017 62.3 11.9 14.6 6.1 45 0.3 0.2 -
1996 110,023 62.8 12.3 15.2 45 4.6 0.4 0.2 -
1997 109,955 62.2 12.2 15.3 5.1 4.7 0.5 0.1 -
1998 108,208 63.0 13.0 13.7 5.0 4.6 0.4 0.2 -
1999 108,867 62.9 13.7 13.8 5.0 41 0.4 0.2 -
2000 111,328 61.3 145 13.9 4.8 4.9 0.4 0.2 -
2001 107,498 62.1 16.1 14.6 2.6 4.0 0.5 0.0 -
2002 111,730 61.1 20.8 14.3 21 14 0.3 0.0 -
2003 110,983 61.2 12.1 16.1 6.9 34 0.4 0.0 -
2004 113,129 62.3 12.8 15.9 44 4.0 0.5 0.1 -
2005 112,246 63.3 134 14.7 3.8 41 0.6 0.1 -
2006 112,969 64.0 12.6 14.1 3.9 39 0.7 0.7 -
2007 114,378 62.8 11.8 15.0 3.6 4.2 0.5 21 -
2008 111,567 62.0 115 16.0 35 44 0.4 21 0.0

Source: Energy Information Administration, Statesfffy Data System
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Table 5.20 shows the fossil fuel consumption of Hi#w electric power sector in
physical units. Residual fuel oil used in eledtyigeneration increased from 2,719 TBBLS in
1960 to a peak of 13,844 TBBLs in 1990, and thabikzed at about 11,000 TBBLs from 1991
to 2008. Distillate fuel oil used in electricityegeration increased from 37 TBBLs in 1960 to
1,813 TBBLs in 1990, and then fluctuated betwe@®@,and 4,000 TBBLs. Coal was used in
electricity generation in 1990. Since 1993, cos¢diin electricity generation was stabilized
between 600 to 800 thousand short tons (ST).

Table 5.20. Electric Power Sector Energy Consumptioin Physical Units

Electric Power Energy Consumption

Residual Distillate % in Total Consumption
Fuel Fuel Coal Residual Distillate
Year T BBL T BBL TST Fuel Fuel Coal

1960 2,719 37 0 57 4

1965 4,292 61 0 59 4

1970 6,702 96 0 66 6

1975 8,880 429 0 79 22

1980 10,239 888 0 78 15

1985 10,295 752 0 78 17 0
1990 13,844 1,813 1 73 28 5
1991 11,193 1,710 8 72 24 18
1992 11,692 2,173 256 65 35 85
1993 10,102 2,170 618 73 37 89
1994 10,567 2,168 618 70 34 88
1995 10,709 2,211 703 74 38 79
1996 10,996 2,323 761 87 47 82
1997 10,873 2,302 767 89 50 82
1998 10,851 2,413 676 82 54 82
1999 10,898 2,555 684 84 48 85
2000 10,848 2,775 706 80 54 87
2001 10,613 2,975 716 80 49 86
2002 10,855 3,987 698 85 49 93
2003 10,801 2,297 785 89 29 94
2004 11,218 2,486 804 86 29 94
2005 11,304 2,584 746 86 35 93
2006 11,499 2,453 720 78 37 92
2007 11,426 2,313 778 70 25 92
2008 11,009 2,199 838 88 39 89

Source: Energy Information Administration, Stateiy Data System
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Table 5.21 shows electricity generated by selestedwable energy sources (excluding
waste). From 1960 to 2008, total electricity gawted from selected renewable energy sources
increased from 27 million kWh to 559 million kWhe share of electricity generated from
selected renewable energy sources in total elégtdaonsumption increased from 2.1 percent to
5.4 percent. Increased share of renewable eld@gtricimainly due to additional wind generated
electricity since 2007.

Table 5.21. Electricity Generated by Selected Renable Energy Sources

Electricity By Selected Renewabtergy Total % of Selected
Units: Million kwh Electricity Renewable in
Consumption Total
Year Geothermal Hydro Wind Solar Sum Million kWh  Consuropti
1960 0 27 0 0 27 1,285 21
1965 0 105 0 0 105 2,452 4.3
1970 0 108 0 0 108 3,776 29
1975 0 89 0 0 89 5,310 1.7
1980 0 86 0 0 86 6,331 14
1985 19 86 0 0 104 6,635 1.6
1990 0 80 29 0 108 8,311 13
1991 0 71 36 0 107 8,524 13
1992 2 61 23 0 86 8,667 1.0
1993 152 56 22 0 230 8,658 2.7
1994 185 139 20 0 345 8,948 3.9
1995 235 98 20 0 353 9,188 3.8
1996 242 104 23 0 369 9,379 3.9
1997 245 115 16 0 377 9,363 4.0
1998 237 121 19 0 378 9,261 4.1
1999 211 115 16 0 342 9,381 3.6
2000 262 103 17 0 383 9,691 3.9
2001 207 101 2 0 309 9,785 3.2
2002 73 95 2 0 169 9,892 1.7
2003 178 91 2 0 270 10,391 2.6
2004 213 94 7 0 315 10,732 29
2005 222 96 7 0 324 10,539 31
2006 212 120 80 0 412 10,568 39
2007 230 92 238 0 560 10,585 5.3
2008 234 84 240 0 559 10,390 54

Source: Energy Information Administration, State iy Data System
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Electricity consumed in Hawaii is generated by ety of producers: (1) Electric Utility,
(2) Independent Power Producers (IPP), (3) Combiteat and Power (CHP) — Electric Power,
(4) CHP - Industrial Power, and (5) CHP — CommérBiawer. Tables 5.22 to 5.27 show
electricity generation by types of fuels for theatoelectric power industry and each type of
electricity producers in Hawaii.

Table 5.22. Electricity Generation by Fuel: Total Eectric Power Industry

Total
Electricity % in Total Electricity Generation
Generation Other Other

Year MWH  Petroleum Coal Gases Biomass Wood Geothermal Hydknd Solar Other
1990 9,702,752 90.0 0.0 0.2 8.7 - - 0.8 0.3 - -
1991 8,703,235 88.6 0.1 0.6 9.5 - - 0.8 0.4 - -
1992 9,844,461 84.7 5.7 0.6 8.2 0.0 0.0 0.6 0.2 - -
1993 9,943,687 744 149 0.6 7.8 0.0 15 0.6 0.2 - -
1994 10,108,902 756 131 0.7 7.2 0.0 18 14 0.2 - -
1995 10,303,983 745 152 0.7 6.2 0.0 2.3 0.9 0.2 - 0.0
1996 10,627,894 749 155 0.6 5.6 0.0 2.3 1.0 0.2 - -
1997 10,312,247 746 153 0.6 5.9 0.0 2.4 11 0.2 - -
1998 10,228,082 76.8 14.0 0.6 4.9 - 2.3 12 0.2 - -
1999 10,403,926 76.8 138 0.5 55 - 2.0 11 0.2 - -
2000 10,593,403 76.0 149 04 5.1 - 25 1.0 0.2 - -
2001 10,633,093 773 151 04 2.7 - 19 0.9 0.0 - 16
2002 11,663,070 812 133 0.3 25 - 0.6 0.8 0.0 - 12
2003 10,976,371 775 150 04 3.2 - 16 0.8 0.0 - 16
2004 11,410,403 784 141 04 29 - 19 0.8 0.1 - 15
2005 11,522,805 787 142 04 2.7 - 19 0.8 0.1 - 13
2006 11,559,174 783 134 04 2.8 - 18 1.0 0.7 - 15
2007 11,533,350 773 137 04 25 - 2.0 0.8 21 - 13
2008 11,376,385 76.2 145 0.3 2.7 - 21 0.7 2.1 0.0 14

Source: Energy Information Administration, Statefyy Data System
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Table 5.23. Electricity Generation by Fuel: Electrt Utilities

Total
Electricity % in Total Electricity Generation
Generation Other Other
Year MWH  Petroleum Coal Gases Biomass Wood Geothermal Hydlvaind Solar Other
1990 7,996,096 99.6 - - 0.1 - - 03 - -
1991 7,333,192 99.7 - - - - - 03 - -
1992 6,861,255 99.9 - - - - - 01 - -
1993 6,083,815 99.8 - - - - - 02 - -
1994 6,055,087 99.7 - - - - - 03 - -
1995 6,190,584 99.7 - - - - - 03 - -
1996 6,420,195 99.7 - - - - - 03 - -
1997 6,212,643 99.7 - - - - - 03 - -
1998 6,301,169 99.8 - - - - - 0.2 0.0 -
1999 6,452,068 99.6 - - - - - 0.3 0.1 -
2000 6,534,692 99.7 - - - - - 0.2 0.0 -
2001 6,383,088 99.7 - - - - - 0.3 0.0 -
2002 7,513,051 99.9 - - - - - 0.1 0.0 -
2003 6,493,205 99.9 - - - - - 0.0 0.0 -
2004 6,982,469 99.8 - - - - - 0.1 0.0 -
2005 6,915,159 99.8 - - - - - 0.1 0.0 -
2006 7,040,473 99.7 - - - - - 0.3 0.0 -
2007 6,928,397 99.8 - - - - - 0.2 0.0 -
2008 6,700,636 99.7 - - - - - 0.3 0.0 -

Source: Energy Information Administration, Statefjy Data System



Table 5.24. Electricity Ge neration by Fuel: IPP

Total
Electricity % in Total Electricity Generation
Generation Other  Other
Year MWH  Petroleum Coal Gases Biomass Wood Geothermal Hydfmmd Solar Other
1990 385,510 3.6 - - 88.9 - - - 75 - -
1991 376,591 - - - 90.5 - - - 9.5 - -
1992 408,419 4.8 - - 89.1 - 0.5 - 56 - -
1993 512,344 - - - 66.0 - 29.7 - 4.3 - -
1994 622,693 - - - 59.9 - 29.8 7.1 33 - -
1995 641,018 - - - 57.4 - 36.6 2.8 32 - -
1996 606,406 0.3 - - 525 - 39.9 35 3.7 - -
1997 656,259 0.3 - - 55.4 - 374 45 24 - -
1998 647,103 04 - - 55.1 - 36.6 5.0 29 - -
1999 602,820 04 - - 58.2 - 35.0 4.3 21 - -
2000 656,303 0.3 - - 53.3 - 39.9 4.3 22 - -
2001 521,236 - - - 315 - 39.6 6.2 0.0 - 227
2002 400,254 - - - 42.3 - 18.2 6.6 0.0 - 329
2003 551,293 0.1 - - 333 - 323 7.0 0.0 - 27.2
2004 266,841 - - - - - 799 178 2.3 - -
2005 279,684 - - - - - 79.2 190 18 - -
2006 349,246 - - - - - 60.8 166 226 - -
2007 507,515 - - - - - 453 79 468 - -
2008 900,933 443 - - - - 26.0 30 266 0.0 -

Source: Energy Information Administration, Stateefy Data System



Table 5.25. Electricity Generation by Fuel: CHP-Eletric Power

Total
Electricity % in Total Electricity Generation
Generation Other Other

Year MWH  Petroleum Coal Gases Biomass Wood Geothermal Hydwnd Solar Other
1990 542,290 84.4 0.2 - 153 - - - - -
1991 145,717 41.8 4.6 - 535 - - - - -
1992 1,760,037 67.0 299 - 31 - - - - -
1993 2,584,600 40.8 56.5 - 2.7 - - - - -
1994 2,713,003 50.7 47.9 - 15 - - - - -
1995 2,808,818 46.5 53.5 - - - - - - -
1996 2,931,878 46.0 54.0 - 0.0 - - - - -
1997 2,868,654 47.0 52.8 - 0.2 - - - - -
1998 2,789,931 49.0 50.8 - 0.3 - - - - -
1999 2,782,035 48.4 51.2 - 0.4 - - - - -
2000 2,859,573 46.3 53.7 - - - - - - -
2001 3,224,983 51.6 484 - - - - - - -
2002 3,288,683 53.5 46.2 - - - - - - 04
2003 3,640,052 50.0 45.2 - 4.3 - - - - 0.6
2004 3,568,387 50.4 44.9 - 3.9 - - - - 0.7
2005 3,769,263 52.6 433 - 35 - - - - 0.6
2006 3,566,361 52.2 434 - 3.6 - - - - 0.8
2007 3,524,900 51.6 44.8 - 31 - - - - 0.5
2008 3,190,375 44.4 51.6 - 35 - - - - 0.5

Source: Energy Information Administration, Stateeiy Data Syste



Table 5.26. Electricity Generation by Fuel: CHP-Indistrial Power

Total
Electricity % in Total Electricity Generation
Generation Other  Other
Year MWH  Petroleum Coal Gases Biomass Wood Geothermal HyWmd Solar Other
1990 778,856 38.1 0.2 21 52.4 - - 73 - - -
1991 847,735 40.2 0.1 6.1 47.7 - - 60 - - -
1992 814,750 34.9 3.6 7.7 475 0.0 - 6.3 - - -
1993 762,928 35.3 25 8.3 48.3 0.0 - 56 - - -
1994 718,119 321 39 9.2 44.2 0.0 - 10.7 - - -
1995 663,563 29.7 9.0 104 40.8 0.2 - 96 - - 0.3
1996 669,415 31.6 8.9 9.0 40.7 0.1 - 9.7 - - -
1997 574,691 252 104 114 41.4 0.1 - 116 - - -
1998 489,879 39.9 39 123 285 - - 154 - - -
1999 567,003 384 29 8.7 37.6 - - 124 - - -
2000 542,835 38.6 7.8 7.8 34.7 - - 11 - - -
2001 503,786 38.9 8.9 75 245 - - 100 - - 10.2
2002 461,082 44.6 5.9 8.9 27.6 - - 131 - - -
2003 291,822 66.1 - 13.8 3.0 - - 171 - - -
2004 267,450 64.6 - 17.9 38 - - 13.7 - - -
2005 265,767 66.9 - 155 4.9 - - 127 - - -
2006 264,445 66.5 - 16.2 28 - - 145 - - -
2007 268,417 66.6 - 16.8 25 - - 141 - - -
2008 254,554 67.0 - 15.2 24 - - 154 - - -
Source: Energy Information Administration, Statefgy Data System
Table 5.27. Electricity Generation by Fuel: CHP-Commercial Power
Total
Electricity % in Total Electricity Generation
Generation Other Other
Year MWH  Petroleum  Coal Gases Biomass Wood Geothermal Hydravind Solar Other

2004 325,256 0.4 - - 54.8 - - - - - 44.8
2005 292,932 0.6 - - 55.6 - - - - - 43.7
2006 338,649 0.3 - - 55.9 - - - - - 43.9
2007 304,121 0.5 - - 55.7 - - - - - 43.8
2008 329,887 0.4 - - 55.8 - - - - - 43.8

Source: Energy Information Administration, Statefy Data System
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Tables 5.28 to 5.31 show electricity generatiomyipes of electricity producers for major
types of fuels in Hawaii.

Table 5.28. Electricity Generation by Producer

Total Electricity Generation Total Total Electricieneration
Units: MWH Electricity % in Total Electricity Geneliah
CHP Generation CHP
Year Utility A IPP Electric Industry Commercial MWH Utility RP Electric Industry Commercial
1990 7,996,096 385510 542,290 778,856 - 9,702,752 824 4.0 5.6 8.0 -
1991 7,333,192 376,591 145717 847,735 - 8,703,235 84.3 4.3 1.7 9.7 -
1992 6,861,255 408,419 1,760,037 814,750 - 9,844,461 69.7 4.1 17.9 8.3 -
1993 6,083,815 512,344 2,584,600 762,928 - 9,943,687 61.2 5.2 26.0 7.7 -
1994 6,055,087 622,693 2,713,003 718,119 - 10,108,902 59.9 6.2 26.8 7.1 -
1995 6,190,584 641,018 2,808,818 663,563 - 10,303,983 60.1 6.2 27.3 6.4 -
1996 6,420,195 606,406 2,931,878 669,415 - 10,627,894 60.4 5.7 27.6 6.3 -
1997 6,212,643 656,259 2,868,654 574,691 - 10,312,247 60.2 6.4 27.8 5.6 -
1998 6,301,169 647,103 2,789,931 489,879 - 10,228,082 61.6 6.3 27.3 4.8 -
1999 6,452,068 602,820 2,782,035 567,003 - 10,403,926 62.0 5.8 26.7 5.4 -
2000 6,534,692 656,303 2,859,573 542,835 - 10,593,403 61.7 6.2 27.0 5.1 -
2001 6,383,088 521,236 3,224,983 503,786 - 10,633,093 60.0 49 30.3 a7 -
2002 7,513,051 400,254 3,288,683 461,082 - 11,663,070 64.4 34 28.2 4.0 -
2003 6,493,205 551,293 3,640,052 291,822 - 10,976,371 59.2 5.0 33.2 2.7 -
2004 6,982,469 266,841 3,568,387 267,450 325,256 11,410,403 61.2 2.3 31.3 2.3 29
2005 6,915,159 279,684 3,769,263 265,767 292,932 11,522,805 60.0 2.4 32.7 2.3 25
2006 7,040,473 349,246 3,566,361 264,445 338,649 11,559,174 60.9 3.0 30.9 2.3 29
2007 6,928,397 507,515 3,524,900 268,417 304,121 11,533,350 60.1 4.4 30.6 2.3 2.6
2008 6,700,636 900,933 3,190,375 254,554 329,887 11,376,385 58.9 7.9 28.0 2.2 29

Source: Energy Information Administration, Statefy Data System
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Table 5.29. Petroleum Generated Electricity by Prodcer

Electricity Generation by Petroleum Total Electricgneration by Petroleum
Units: MWH Electricity % in Total
CHP Generation CHP
Year Utility A IPP Electric  Industry Commercial MWH Utility AP Electric Industry Commercial
1990 7,967,354 13,834 457,941 296,733 - 8,735,862 91.2 0.2 5.2 34 -
1991 7,312,791 - 60,977 340,685 - 7,714,453 94.8 - 0.8 44 -
1992 6,851,432 19,520 1,179,093 284,158 - 8,334,203 82.2 0.2 141 34 -
1993 6,070,063 - 1,054,286 269,632 - 7,393,981 82.1 - 14.3 3.6 -
1994 6,036,282 - 1,374,306 230,325 - 7,640,913 79.0 - 18.0 3.0 -
1995 6,174,627 - 1,307,279 197,089 - 7,678,995 80.4 - 17.0 2.6 -
1996 6,402,329 2,004 1,347,448 211,336 - 7,963,117 80.4 0.0 16.9 2.7 -
1997 6,193,852 1,783 1,348,788 144,717 - 7,689,140 80.6 0.0 175 19 -
1998 6,287,107 2,542 1,365,972 195,447 - 7,851,068 80.1 0.0 17.4 25 -
1999 6,429,429 2,260 1,345,863 217,770 - 7,995,322 80.4 0.0 16.8 2.7 -
2000 6,516,929 1,890 1,323,560 209,403 - 8,051,782 80.9 0.0 16.4 2.6 -
2001 6,362,846 - 1,665,045 195,933 - 8,223,824 77.4 - 20.2 2.4 -
2002 7,502,913 - 1,758,336 205,741 - 9,466,990 79.3 - 18.6 2.2 -
2003 6,489,565 784 1,819,298 192,903 - 8,502,550 76.3 0.0 21.4 2.3 -
2004 6,971,259 - 1,799,282 172,803 1,353 8,944,697 77.9 - 20.1 19 0.0
2005 6,904,293 - 1,983,609 177,835 1,855 9,067,592 76.1 - 21.9 2.0 0.0
2006 7,015,977 - 1,861,682 175,954 860 9,054,473 775 - 20.6 19 0.0
2007 6,913,231 - 1,820,576 178,868 1,532 8,914,207 77.6 - 20.4 2.0 0.0
2008 6,682,593 399,529 1,415,939 170,566 1,308 8,669,935 77.1 4.6 16.3 2.0 0.0

Source: Energy Information Administration, Statefgy Data System

Table 5.30. Coal Generated Electricity by Producer

Electricity Generation by Petroleum  Total Electricigneration by Petroleum
Units: MWH Electricity % in Total
CHP Generation CHP
Year Utility T IPP Electric  Industry Commercial MWH Utility AP Electric Industry Commercial
1990 - - 1,185 1,196 - 2,381 - - 49.8 50.2 -
1991 - - 6,771 841 - 7,612 - - 89.0 11.0 -
1992 - - 527,080 29,548 - 556,628 - - 94.7 53 -
1993 - - 1,459,821 19,253 - 1,479,074 - - 98.7 13 -
1994 - - 1,298,733 28,009 - 1,326,742 - - 97.9 21 -
1995 - - 1,501,539 59,665 - 1,561,204 - - 96.2 3.8 -
1996 - - 1,583,438 59,665 - 1,643,103 - - 96.4 3.6 -
1997 - - 1,515,066 59,665 - 1,574,731 - - 96.2 3.8 -
1998 - - 1,415,985 18,883 - 1,434,868 - - 98.7 13 -
1999 - - 1,423,825 16,420 - 1,440,245 - - 98.9 11 -
2000 - - 1,536,013 42,572 - 1,578,585 - - 97.3 2.7 -
2001 - - 1,559,938 44,826 - 1,604,764 - - 97.2 2.8 -
2002 - - 1,518,723 27,074 - 1,545,797 - - 98.2 18 -
2003 - - 1,644,137 - - 1,644,137 - - 100.0 - -
2004 - - 1,603,751 - - 1,603,751 - - 100.0 - -
2005 - - 1,630,918 - - 1,630,918 - - 100.0 - -
2006 - - 1,548,595 - - 1,548,595 - - 100.0 - -
2007 - - 1,578,931 - - 1,578,931 - - 100.0 - -
2008 - - 1,647,592 - - 1,647,592 - - 100.0 - -

Source: Energy Information Administration, Statefgy Data System
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Table 5.31. Other Energy Generated Electricity by Rducer

Electricity Generation by Petroleum  Total Electricigneration by Petroleum
Units: MWH Electricity % in Total
CHP Generation CHP
Year Utility A IPP Electric  Industry Commercial MWH Utility AP Electric  Industry Commercial
1990 28,742 371,676 83,164 480,927 - 964,509 3.0 385 8.6 49.9 -
1991 20,401 376,591 77,969 506,209 - 981,170 21 384 7.9 51.6 -
1992 9,823 388,899 53,864 501,044 - 953,630 1.0 40.8 5.6 52.5 -
1993 13,752 512,344 70,493 474,043 - 1,070,632 13 47.9 6.6 44.3 -
1994 18,805 622,693 39,964 459,785 - 1,141,247 16 54.6 35 40.3 -
1995 15,957 641,018 - 406,809 - 1,063,784 15 60.3 - 38.2 -
1996 17,866 604,402 992 398,414 - 1,021,674 17 59.2 0.1 39.0 -
1997 18,791 654,476 4,800 370,309 - 1,048,376 18 62.4 0.5 35.3 -
1998 14,062 644,561 7,974 275549 - 942,146 1.5 68.4 0.8 29.2 -
1999 22,639 600,560 12,347 332,813 - 968,359 2.3 62.0 1.3 34.4 -
2000 17,763 654,413 - 290,860 - 963,036 1.8 68.0 - 30.2 -
2001 20,242 521,236 - 263,027 - 804,505 25 64.8 - 32.7 -
2002 10,138 400,254 11,624 228,267 - 650,283 1.6 61.6 1.8 35.1 -
2003 3,640 550,509 176,617 98,919 - 829,684 0.4 66.4 21.3 11.9 -
2004 11,210 266,841 165,354 94,647 323,903 861,955 1.3 31.0 19.2 11.0 37.6
2005 10,866 279,684 154,736 87,932 291,077 824,295 1.3 339 18.8 10.7 35.3
2006 24,496 349,246 156,084 88,491 337,789 956,106 2.6 36.5 16.3 9.3 35.3
2007 15,166 507,515 125,393 89,549 302,589 1,040,212 15 48.8 12.1 8.6 29.1
2008 18,043 501,404 126,844 83,088 328,579 1,058,858 17 47.4 12.0 7.9 31.0

Source: Energy Information Administration, Statefgy Data System
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Tables 5.32 to 5.37 show fuel consumptions and fu@t consumptions by types of
electricity producers.

Table 5.32. Fuel Consumption by All Electricity Pralucers

Fuel Consumption Fuel Consumption Per MWH Fuel Comtiom Per KWH
Other Other Other MBTU/Unit
Petroleum Coal Gases  Petroleum Coal Gases  Petroleum Coal sesGa Petroleum Coal
Year BBL ST  Bilion BTU BBL ST Bilion BTU  BTU BTU BTU BBL ST
1990 16,033,262 2,013 211 1.84 0.85 0.01 11.45 14.85 13.05 6.24 17.57
1991 13,464,028 5,555 729 1.75 0.73 0.01 10.87 12.63 14.16 6.23 17.31
1992 14,220,256 265,043 1,027 171 0.48 0.02 10.61 10.37 16.46 6.22 21.77
1993 12,605,395 603,669 1,044 1.70 0.41 0.02 1059 9.08 16.55 6.21 22.25
1994 12,933,103 596,431 913 1.69 0.45 0.01 10.52 10.11 13.89 6.21 22.49
1995 13,034,983 688,499 663 1.70 0.44 0.01 1055 9.91 9.57 6.21 22.46
1996 13,451,479 742,026 1,027 1.69 0.45 0.02 10.49 9.93 17.01 6.21 21.99
1997 13,226,872 754,453 622 1.72 0.48 0.01 10.68 10.48 9.51 6.21 21.86
1998 13,262,910 638,057 811 1.69 0.44 0.01 1049 9.78 13.42 6.21 21.99
1999 13,544,370 646,215 447 1.69 0.45 0.01 1051 9.84 9.03 6.20 21.93
2000 13,754,387 691,513 388 171 0.44 0.01 1059 9.62 9.20 6.20 21.96
2001 13,661,310 717,290 315 1.66 0.45 0.01 1029 9.82 8.32 6.19 21.96
2002 15,661,770 706,734 325 1.65 0.46 0.01 10.21 10.45 7.96 6.17 22.86
2003 13,133,452 751,987 361 154 0.46 0.01 959 10.42 8.97 6.21 22.78
2004 13,995,473 702,545 269 1.56 0.44 0.01 971 9.80 5.62 6.21 22.38
2005 14,131,327 703,865 231 1.56 0.43 0.01 9.67 957 5.62 6.21 22.18
2006 14,211,287 674,909 240 157 0.44 0.01 975 9.62 5.62 6.21 22.08
2007 13,943,232 689,627 254 1.56 0.44 0.01 972 9.66 5.62 6.21 22.12
2008 13,407,277 746,642 213 155 0.45 0.01 961 9.66 5.51 6.21 21.31

Source: Energy Information Administration, Statefgy Data System
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Table 5.33. Fuel Consumption by Electric Utility

Fuel Consumption

Fuel Consumption Per MWH

Fuel Corstiom Per KWH

Other Other Other
Petroleum Coal Gases  Petroleum Coal Gases  Petroleum Coal sesGa
Year BBL ST Bilion BTU BBL ST Bililon BTU BTU BTU BTU
1990 13,769,448 1.73 10.78
1991 12,695,906 174 10.82
1992 11,988,722 1.75 10.88
1993 10,656,101 1.76 10.90
1994 10,409,083 1.72 10.71
1995 10,712,608 1.73 10.78
1996 10,980,227 1.72 10.65
1997 10,792,923 1.74 10.82
1998 10,864,385 1.73 10.73
1999 11,195,221 1.74 10.80
2000 11,439,206 1.76 10.88
2001 11,055,880 1.74 10.76
2002 12,825,449 1.71 10.55
2003 11,099,634 1.71 10.62
2004 12,046,236 1.73 10.73
2005 12,039,252 1.74 10.82
2006 12,238,861 1.74 10.83
2007 12,027,927 1.74 10.81
2008 11,516,852 1.72 10.71

Source: Energy Information Administration, Statefyy Data System



Table 5.34. Fuel Consumption by CHP-Electric Power

Fuel Consumption Fuel Consumption Per MWH Fuel Congtiom Per KWH
Other Other Other
Petroleum Coal Gases  Petroleum Coal Gases  Petroleum Coal sesGa
Year BBL ST Bilion BTU  BBL ST Bilion BTU BTU BTU BTU
1990 1,629,135 839 3.56 0.71 2219 1244
1991 123,869 4,975 2.03 0.73 1266 12.72
1992 1,631,993 242,989 1.38 0.46 8.61 10.04
1993 1,423,808 588,420 135 0.40 8.39 8.97
1994 2,120,369 578,365 154 0.45 959 10.01
1995 2,001,923 649,495 1.53 0.43 9.51 9.72
1996 2,128,745 703,022 1.58 0.44 9.81 9.76
1997 2,167,435 715,449 161 0.47 9.98 10.32
1998 2,133,250 628,405 1.56 0.44 9.70 9.76
1999 2,010,925 638,812 1.49 0.45 9.27 9.84
2000 2,057,145 672,330 1.55 0.44 9.63 9.61
2001 2,357,310 697,330 1.42 0.45 8.77 9.82
2002 2,565,805 684,122 1.46 0.45 9.00 10.30
2003 1,841,363 751,987 1.01 0.46 6.29 1042
2004 1,785,942 702,545 0.99 0.44 6.16 9.80
2005 1,923,500 703,865 0.97 0.43 6.02 9.57
2006 1,807,204 674,909 0.97 0.44 6.03 9.62
2007 1,755,828 689,627 0.96 0.44 5.99 9.66
2008 1,088,137 746,642 0.77 0.45 4.78 9.66

Source: Energy Information Administration, Stateefyy Data System
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Table 5.35. Fuel Consumption by IPP

Fuel Consumption Fuel Consumption Per MWH Fuel Corstion Per KWH
Other Other Other
Petroleum Coal Gases  Petroleum Coal Gases  Petroleum Coal sesGa
Year BBL ST Billion BTU BBL ST Bilion BTU BTU BTU BTU
1990 34,680 251 15.64
1991
1992 34,680 178 11.05
1993
1994
1995
1996 6,180 3.08 19.15
1997 5,500 3.08 19.16
1998 7,680 3.02 18.76
1999 6,800 3.01 18.67
2000 5,750 3.04 18.86
2001
2002
2003 1,933 2.47 15.31
2004
2005
2006
2007
2008 657,789 1.65 10.23

Source: Energy Information Administration, Statefy Data System



Table 5.36. Fuel Consumption by CHP-Industrial Powe

Fuel Consumption

Fuel Consumption Per MWH

Fuel Congtiom Per KWH

Other Other Other
Petroleum Coal Gases  Petroleum Coal Gases  Petroleum Coal sesGa
Year BBL ST Bilion BTU  BBL ST Bilion BTU BTU BTU BTU

1990 599,999 1,174 211 2.02 0.98 0.01 12.61 17.24 13.05
1991 644,253 580 729 1.89 0.69 0.01 11.78 11.94 14.16
1992 564,861 22,054 1,027 1.99 0.75 0.02 12.36 16.25 16.46
1993 525,486 15,249 1,044 1.95 0.79 0.02 12.10 17.62 16.55
1994 403,651 18,066 913 175 0.65 0.01 10.89 14.50 13.89
1995 320,452 39,004 663 1.63 0.65 0.01 10.10 14.68 9.57
1996 336,327 39,004 1,027 1.59 0.65 0.02 9.88 14.38 17.01
1997 261,014 39,004 622 1.80 0.65 0.01 11.20 14.29 9.51
1998 257,595 9,652 811 132 051 0.01 8.18 11.24 13.42
1999 331,424 7,403 447 152 0.45 0.01 9.44 9.89 9.03
2000 252,286 19,183 388 1.20 0.45 0.01 7.47 9.90 9.20
2001 248,120 19,960 315 1.27 0.45 0.01 7.84 9.78 8.32
2002 270,516 22,611 325 131 0.84 0.01 8.11 19.09 7.96
2003 190,522 361 0.99 0.01 6.13 8.97
2004 159,838 269 0.92 0.01 5.74 5.62
2005 164,246 231 0.92 0.01 5.73 5.62
2006 163,225 240 0.93 0.01 5.76 5.62
2007 155,832 254 0.87 0.01 5.41 5.62
2008 140,804 213 0.83 0.01 5.13 5.51

Source: Energy Information Administration, Stateefyy Data System

Table 5.37. Fuel Consumption by CHP-Commercial Powe

Fuel Consumption

Fuel Consumption Per MWH

Fuel Congtiom Per KWH

Other Other Other
Petroleum Coal Gases  Petroleum Coal Gases  Petroleum Coal sesGa
Year BBL ST Bilion BTU  BBL ST Bilion BTU BTU BTU BTU
2004 3,457 2.56 15.86
2005 4,329 2.33 14.48
2006 1,998 2.32 14.43
2007 3,645 2.38 14.78
2008 3,695 2.82 17.56

Source: Energy Information Administration, Statefyy Data System
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Tables 5.38 to 5.43 show power generating capéagitypes of electricity producers.

Table 5.38. Total Power Generating Capacity by Type

Power Generating Capacity

Units: MW
Other Other
Year Petroleum  Coal Gases Biomass Geothermal Hydro Wind arSol Total
1990 1,692 24 9 211 18 23 1,976
1991 1,910 24 9 204 18 23 2,187
1992 1,947 228 9 230 30 18 23 2,484
1993 1,976 228 9 222 30 18 23 2,505
1994 1,976 228 9 206 30 28 23 2,498
1995 1,976 228 9 193 35 29 22 2,491
1996 1,984 228 9 193 35 29 22 2,500
1997 1,972 228 9 178 35 29 20 2,471
1998 1,997 228 9 164 35 29 20 2,482
1999 2,007 228 9 156 35 28 9 2,473
2000 2,001 228 9 155 35 27 12 2,556
2001 2,093 227 9 151 35 26 11 2,552
2002 2,093 227 9 110 35 25 11 2,509
2003 2,089 227 9 114 35 23 11 2,508
2004 2,178 203 9 114 35 23 11 2,573
2005 2,192 203 9 114 35 25 11 2,589
2006 2,220 203 9 114 35 25 43 2,648
2007 2,224 203 9 114 35 25 64 2,674
2008 2,224 203 9 114 35 25 64 1 2,675

Source: Energy Information Administration, State gy Data System

-



Table 5.39. Power Generating Capacity: Electric Ulity

Power Generating Capacity

Units: MW
Other Other
Year Petroleum  Coal Gases Biomass Geothermal Hydro Wind arSol Total
1990 1,538 3 1,542
1991 1,574 3 1,577
1992 1,617 3 1,621
1993 1,655 3 1,659
1994 1,655 3 1,659
1995 1,655 3 1,659
1996 1,664 3 1,667
1997 1,652 3 1,655
1998 1,677 3 1,680
1999 1,687 3 1,690
2000 1,705 3 2 1,711
2001 1,703 3 2 1,708
2002 1,702 2 2 1,706
2003 1,702 2 2 1,706
2004 1,791 2 2 1,795
2005 1,806 4 2 1,812
2006 1,833 4 2 1,840
2007 1,838 4 2 1,845
2008 1,838 4 2 1,845

Source: Energy Information Administration, Statefyy Data System



Table 5.40. Power Generating Capacity: CHP-Electrid®®ower

Power Generating Capacity

Units: MW
Other Other
Year Petroleum  Coal Gases Biomass Geothermal Hydro Wind arSolTotal
1990 119 24 143
1991 299 24 323
1992 299 228 527
1993 299 228 527
1994 299 228 527
1995 299 228 527
1996 299 228 527
1997 299 228 527
1998 299 228 527
1999 299 228 527
2000 364 228 592
2001 365 203 62 1 631
2002 365 203 46 615
2003 365 227 46 638
2004 365 203 46 615
2005 365 203 46 615
2006 365 203 46 615
2007 299 203 46 549
2008 299 203 46 549

Source: Energy Information Administration, Stateeiyy Data System



Table 5.41. Power Generating Capacity: IPP

Power Generating Capacity

Units: MW
Other Other
Year Petroleum  Coal Gases Biomass Geothermal Hydro  Wind arSol Total
1990 3 67 23 93
1991 64 23 86
1992 4 67 30 23 123
1993 67 30 23 119
1994 67 30 10 23 130
1995 67 35 10 22 134
1996 67 35 10 22 134
1997 67 35 10 20 132
1998 67 35 10 20 132
1999 67 35 10 9 121
2000 67 35 10 9 121
2001 24 67 35 15 9 150
2002 24 64 35 16 9 148
2003 64 35 16 9 124
2004 35 16 9 60
2005 35 15 9 59
2006 35 15 41 91
2007 66 35 15 62 178
2008 66 35 15 62 179

Source: Energy Information Administration, Statefy Data System



Table 5.42. Power Generating Capacity: CHP-Industal Power

Power Generating Capacity

Units: MW
Other Other
Year Petroleum  Coal Gases Biomass Geothermal Hydro Wind arSol Total
1990 32 9 144 15 199
1991 37 9 140 15 201
1992 26 9 163 15 213
1993 21 9 155 15 200
1994 21 9 139 14 182
1995 21 9 126 15 171
1996 21 9 126 15 171
1997 21 9 111 15 157
1998 21 9 97 15 142
1999 21 9 89 15 134
2000 21 9 88 13 131
2001 25 9 22 7 63
2002 25 9 7 41
2003 21 9 4 6 40
2004 21 9 4 6 40
2005 21 9 4 6 40
2006 21 9 4 6 40
2007 21 9 4 6 40
2008 21 9 4 6 40
Source: Energy Information Administration, Statekyy Data System
Table 5.43. Power Generating Capacity: CHP-Commeral Power
Power Generating Capacity
Units: MW
Other Other
Year Petroleum  Coal Gases Biomass Geothermal Hydro Wind arSol Total

2004 64 64
2005 64 64
2006 64 64
2007 64 64
2008 64 64

Source: Energy Information Administration, Stateeiyy Data System



Tables 5.44 to 5.49 show average annual operatingsiby types of electricity producers

and by types of fuels.

Table 5.44. Average Operating Hours: Total Electrid?Power Industry

Average Operating Hours

Units: Hours/Year

Other Other
Year Petroleum  Coal Gases Biomass Geothermal Hydro Wind arSol Total

1990 5,163 99 1,796 3,981 4,418 1,253 4,910

1991 4,039 317 5,720 4,035 3,944 1,549 3,980

1992 4,281 2,441 6,933 3,500 71 3,396 986 3,963
1993 3,742 6,487 7,008 3,500 5,075 3,125 954 3,970
1994 3,867 5,819 7,302 3,544 6,177 4,980 885 4,047
1995 3,886 6,847 7,701 3,308 6,701 3,373 925 4,136
1996 4,014 7,207 6,707 3,066 6,914 3,587 1,024 4,251
1997 3,899 6,907 7,265 3,403 7,011 3,977 802 4,173
1998 3,931 6,293 6,716 3,074 6,774 4,182 964 4,121
1999 3,984 6,317 5,501 3,696 6,024 4,104 1,833 4,207
2000 3,851 6,924 4,686 3,473 7,487 3,832 1,417 4,145
2001 3,929 7,069 4,206 1,905 5,903 3,875 193 4,167
2002 4,523 6,810 4,535 2,696 2,079 3,803 147 4,648
2003 4,070 7,243 4,472 3,045 5,004 3,935 143 4,377
2004 4,107 7,900 5,323 2,884 6,004 4,083 681 4,435
2005 4,137 8,034 4,570 2,717 6,331 3,848 603 4,451
2006 4,079 7,629 4,751 2,857 6,065 4,803 1,853 4,365
2007 4,008 7,778 5,025 2,502 6,568 3,694 3,722 4,313
2008 3,898 8,116 4,286 2,653 6,695 3,374 3,750 18 4,253

Source: Energy Information Administration, State iy Data System
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Table 5.45. Electricity Generation by Fuel: Electrt Utilities

Average Operating Hours
Units: Hours/Year

Other Other
Year Petroleum Coal Gases Biomass Geothermal Hydro wind arSol Total
1990 5,180 7,581 5,186
1991 4,646 6,800 4,650
1992 4,237 3,274 4,233
1993 3,668 4,584 3,667
1994 3,647 6,268 3,650
1995 3,731 5,319 3,732
1996 3,848 5,955 3,851
1997 3,749 6,264 3,754
1998 3,749 4,583 3,751
1999 3,811 6,281 3,818
2000 3,822 5,038 1,325 3,819
2001 3,736 6,044 1,055 3,737
2002 4,408 4,267 803 4,404
2003 3,813 1,039 781 3,806
2004 3,892 4,862 743 3,890
2005 3,823 2,292 849 3,816
2006 3,828 5,914 420 3,826
2007 3,761 3,682 219 3,755
2008 3,636 4,468 86 3,632

Source: Energy Information Administration, Statefgy Data System



Table 5.46. Electricity Generation by Fuel: CHP-Eletric Power

Average Operating Hours
Units: Hours/Year
Other Other

Year Petroleum Coal Gases Biomass Geothermal Hydro wind arSol Total
1990 3,848 49 3,792
1991 204 282 451
1992 3,943 2,312 3,340
1993 3,526 6,403 4,904
1994 4,596 5,696 5,148
1995 4,372 6,586 5,330
1996 4,507 6,945 5,563
1997 4,511 6,645 5,443
1998 4,568 6,210 5,294
1999 4,501 6,245 5,279
2000 3,636 6,737 4,830
2001 4,562 7,684 0 5,111
2002 4,817 7,481 0 5,347
2003 4,984 7,243 3,368 5,705
2004 4,930 7,900 3,056 5,802
2005 5,435 8,034 2,909 6,129
2006 5,100 7,629 2,806 5,799
2007 6,089 7,778 2,375 6,421
2008 4,736 8,116 2,441 5,811

Source: Energy Information Administration, Statefgy Data System



Table 5.47. Electricity Generation by Fuel: IPP

Average Operating Hours
Units: Hours/Year
Other Other

Year Petroleum Coal Gases Biomass Geothermal Hydro wind arSol Total

1990 4,611 5117 1,253 4,145
1991 5,328 1,549 4,379
1992 4,880 5434 71 986 3,320
1993 5,047 5,075 954 4,305
1994 5,566 6,177 4,408 885 4,790
1995 5,494 6,701 1,805 925 4,784
1996 4,756 6,914 2,125 1,024 4,525
1997 5,422 7,011 2,976 802 4,972
1998 5,318 6,774 3,219 948 4,902
1999 5,240 6,024 2,590 1,411 4,982
2000 5,222 7,487 2,810 1,595 5,424
2001 0 2,451 5,903 2,143 1 3,475
2002 0 2,646 2,079 1,644 1 2,704
2003 2,869 5,094 2,399 1 4,446
2004 6,094 2,972 668 4,447
2005 6,331 3,543 548 4,740
2006 6,065 3,876 1,923 3,838
2007 0 6,568 2,659 3,835 2,851
2008 6,053 6,695 1,813 3,869 18 5,033

Source: Energy Information Administration, Statefgy Data System



Table 5.48. Electricity Generation by Fuel: CHP-Indistrial Power

Average Operating Hours

Units: Hours/Year

Other Other
Year Petroleum Coal Gases Biomass Geothermal Hydro wind arSol Total
1990 9,273 1,796 2,833 3,785 3,914
1991 9,208 5,720 2,887 3,372 4,218
1992 10,929 6,933 2,375 3,420 3,825
1993 12,840 7,008 2,377 2,833 3,815
1994 10,968 7,302 2,282 5,467 3,946
1995 9,385 7,701 2,146 4,254 3,880
1996 10,064 6,707 2,160 4,328 3,915
1997 6,891 7,265 2,142 4,452 3,660
1998 9,307 6,716 1,441 5,022 3,450
1999 10,370 5,501 2,395 4,677 4,231
2000 9,972 4,686 2,141 4,634 4,144
2001 7,837 4,206 5,614 7,210 7,997
2002 8,230 4,535 8,604 11,246
2003 9,186 4,472 2,157 8,340 7,296
2004 8,229 5,323 2,527 6,106 6,686
2005 8,468 4,570 3,233 5,645 6,644
2006 8,379 4,751 1,860 6,383 6,611
2007 8,518 5,025 1,648 6,289 6,710
2008 8,122 4,286 1,537 6,545 6,364
Source: Energy Information Administration, Statefgy Data System
Table 5.49. Electricity Generation by Fuel: CHP-Comercial Power
Average Operating Hours
Units: Hours/Year
Other Other
Year Petroleum Coal Gases Biomass Geothermal Hydro Wind  arSol Total
2004 2,784 5,082
2005 2,547 4,577
2006 2,956 5,291
2007 2,648 4,752
2008 2,875 5,154

Source: Energy Information Administration, Statefyy Data System
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Table 5.50 shows the average electricity pricedmyass in Hawaii.

Table 5.50. Average Electricity Price by Sector ikawaii

Residential  Commercial Industrial Total
Year Cents/kWh Cents/kWh  Cents/kWh  Cents/kWh
1990 10.26 10.18 7.57 9.02
1991 10.52 10.33 7.71 9.22
1992 10.90 10.53 7.83 9.44
1993 12.28 11.68 8.95 10.66
1994 12.45 11.67 8.82 10.68
1995 13.32 12.16 9.27 11.29
1996 14.26 12.99 10.03 12.12
1997 14.80 13.26 10.32 12.49
1998 13.82 12.31 9.41 11.56
1999 14.30 12.74 9.70 11.97
2000 16.41 14.81 11.69 14.03
2001 16.34 14.81 11.68 14.05
2002 15.63 14.11 11.02 13.39
2003 16.73 15.02 12.20 14.47
2004 18.06 16.19 13.35 15.70
2005 20.70 19.04 15.79 18.33
2006 23.35 21.42 17.96 20.72
2007 24.12 2191 18.38 21.29
2008 32.50 29.72 26.05 29.20

Source: Energy Information Administration, Stateeiy Data System

-



Table 5.51 shows retail electricity sales by sectélawaii.

Table 5.51. Retalil Electricity Sales by Sector in &waii

Residential  Commercial Industrial Total Residential Cargial Industrial
Year MWH MWH MWH MWH % % %

1990 2,323,950 2,194,416 3,733,752 8,310,537 28.0 26.4 44.9
1991 2,395,661 2,297,841 3,773,038 8,524,087 28.1 27.0 44.3
1992 2,438,376 2,356,265 3,811,320 8,666,889 28.1 27.2 44.0
1993 2,468,578 2,363,224 3,769,876 8,657,911 28.5 27.3 435
1994 2,556,879 2,542,915 3,790,665 8,948,422 28.6 28.4 42.4
1995 2,606,284 2,721,151 3,802,683 9,187,608 28.4 29.6 41.4
1996 2,675,881 2,761,274 3,884,280 9,378,961 28.5 29.4 41.4
1997 2,668,050 2,781,653 3,856,455 9,363,099 28.5 29.7 41.2
1998 2,640,645 2,776,068 3,787,397 9,261,071 28.5 30.0 40.9
1999 2,689,147 2,887,393 3,747,690 9,381,139 28.7 30.8 39.9
2000 2,764,618 3,035,747 3,833,873 9,690,596 28.5 31.3 39.6
2001 2,802,470 3,129,441 3,789,894 9,784,563 28.6 32.0 38.7
2002 2,898,380 3,167,933 3,770,401 9,891,638 29.3 32.0 38.1
2003 3,027,624 3,517,123 3,846,089 10,390,836 29.1 33.8 37.0
2004 3,162,192 3,632,408 3,936,920 10,731,520 29.5 33.8 36.7
2005 3,164,065 3,463,147 3,911,698 10,538,910 30.0 32.9 37.1
2006 3,182,432 3,489,733 3,895,747 10,567,912 30.1 33.0 36.9
2007 3,200,725 3,520,234 3,864,340 10,585,299 30.2 33.3 36.5
2008 3,085,237 3,500,753 3,804,289 10,390,279 29.7 33.7 36.6

Source: Energy Information Administration, StateEyy Data System

-



Table 5.52 shows revenues from retail electricities by sector in Hawaii.

Table 5.52. Revenue from Retail Electricity SalesybSector in Hawaii

Residential  Commercial Industrial Total Residential Careial Industrial

Year $1,000 $1,000 $1,000 $1,000 % % %
1990 238,404 223,319 282,629 749,844 31.8 29.8 37.7
1991 251,999 237,453 290,943 785,897 32.1 30.2 37.0
1992 265,831 248,185 298,595 818,525 32.5 30.3 36.5
1993 303,167 276,058 337,238 922,797 32.9 29.9 36.5
1994 318,369 296,882 334,157 955,908 33.3 31.1 35.0
1995 347,281 330,986 352,472 1,037,701 33.5 31.9 34.0
1996 381,535 358,572 389,510 1,137,044 33.6 315 34.3
1997 394,850 368,823 397,999 1,169,187 33.8 315 34.0
1998 364,931 341,787 356,513 1,070,224 34.1 31.9 333
1999 384,432 367,807 363,684 1,123,125 34.2 32.7 324
2000 453,649 449,707 448,082 1,359,755 33.4 33.1 33.0
2001 457,800 463,606 442,536 1,374,490 33.3 33.7 32.2
2002 453,157 446,998 415,429 1,324,838 34.2 33.7 314
2003 506,552 528,299 469,075 1,503,926 33.7 35.1 31.2
2004 571,200 588,079 525,600 1,684,879 33.9 34.9 31.2
2005 655,008 659,278 617,583 1,931,869 33.9 34.1 32.0
2006 742,993 747,603 699,556 2,190,152 33.9 34.1 31.9
2007 772,068 771,204 710,171 2,253,443 34.3 34.2 315
2008 1,002,587 1,040,495 990,936 3,034,018 33.0 34.3 32.7

Source: Energy Information Administration, Statefgy Data System

-



Table 5.53 shows the number of electricity retagtomers by sector in Hawaii.

Table 5.53. Number of Retail Customers by Sector iHawali

%

Residential Commercial Industrial Total Residential Cargial Industrial
Year Customers Customers Customers Customers % %

1990 316,459 47,997 705 366,698 86.3 13.1 0.2
1991 325,703 49,572 727 377,533 86.3 13.1 0.2
1992 331,347 49,756 744 383,801 86.3 13.0 0.2
1993 337,364 50,603 753 390,280 86.4 13.0 0.2
1994 345,551 51,208 711 401,771 86.0 12.7 0.2
1995 350,644 52,276 684 407,966 85.9 12.8 0.2
1996 354,421 52,424 693 411,691 86.1 12.7 0.2
1997 357,329 52,367 685 414,565 86.2 12.6 0.2
1998 359,986 52,438 683 417,344 86.3 12.6 0.2
1999 363,680 52,986 661 421581 86.3 12.6 0.2
2000 368,361 53,782 661 427,108 86.2 12.6 0.2
2001 375,021 54,809 654 434,862 86.2 12.6 0.2
2002 375,668 54,571 643 434,808 86.4 12.6 0.1
2003 385,827 61,088 669 447584 86.2 13.6 0.1
2004 389,411 62,107 673 452,191 86.1 13.7 0.1
2005 395,079 60,147 684 455,910 86.7 13.2 0.2
2006 401,592 61,334 689 463,615 86.6 13.2 0.1
2007 407,146 62,001 682 469,829 86.7 13.2 0.1
2008 409,668 61,684 673 472,025 86.8 13.1 0.1

Source: Energy Information Administration, Statefyy Data System
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Table 5.54 shows the average revenue per retatrieiey customers by sector in Hawaii.

Table 5.54. Revenue Per Retail Customers by SectarHawaii

Residential Commercial Industrial Total
Year $/Customer  $/Customer  $/Customer  $/Customer
1990 753 4,653 400,892 2,045
1991 774 4,790 400,197 2,082
1992 802 4,988 401,337 2,133
1993 899 5,455 447,859 2,364
1994 921 5,798 469,982 2,379
1995 990 6,332 515,310 2,544
1996 1,077 6,840 562,063 2,762
1997 1,105 7,043 581,020 2,820
1998 1,014 6,518 521,981 2,564
1999 1,057 6,942 550,203 2,664
2000 1,232 8,362 677,885 3,184
2001 1,221 8,459 676,661 3,161
2002 1,206 8,191 646,079 3,047
2003 1,313 8,648 701,158 3,360
2004 1,467 9,469 780,981 3,726
2005 1,658 10,961 902,899 4,237
2006 1,850 12,189 1,015,321 4,724
2007 1,896 12,439 1,041,306 4,796
2008 2,447 16,868 1,472,415 6,428

Source: Energy Information Administration, Stateefigy Data System

-



Table 5.55 provides selected major operating indisaof electric utilities in Hawaii
from 2005 to 2009.

Table 5.55. State of Hawaii Electric Utility Major Operating Indicators

Units 2005 2006 2007 2008 2009 Average

Annual Annual Annual Annual Annual 05 to 09
Total Operating Revenues $™M 1,934 2,196 2,260 3,043 2,156 2,318
Total Operating Expenses $™M 1,800 2,061 2,139 2,895 2,028 2,185
Operating Income $M 134 135 121 148 129 133
Operating Income as % of Revenue % 7 6 5 5 6 6

% in Total Operating Expenses
Fuel Cost % 39 41 40 46 36 40
Purchased Power % 26 25 25 24 25 25
Fuel and Purchased Power % 64 66 65 70 61 65
Operation and Maintenance % 6 6 6 5 7 6
Transmission Expenses % 1 1 1 1 1 1
Distribution Expenses % 2 2 2 2 2 2
Customer Accounts Expenses % 1 1 1 1 1 1
Customer Service Expenses % 1 1 1 1 2 1
Admin & Gen Expenses % 5 5 5 4 6 5
Sub-Total Utility Operating Expense % 80 81 81 83 80 81
Depreciation and Amortization % 8 7 7 5 8 7
Taxes % 12 12 11 11 12 12
Other Expense % 0 0 0 0 0 0
Total Electricity Sold GWh 10,539 10,568 10,585 10,390 10,126 10,441
Generated by Utility GWh 6,336 6,439 6,330 6,113 5,972 6,238
Electricity Purchased GWh 4,202 4,129 4,255 4,277 4,154 4,203
% of Electricity Purchased % 40 39 40 41 41 40
Average Revenue per kwWh Sold $/kWh 0.184 0.208 0.214 0.293 0.213 0.222
Fuel $/kwh 0.103 0.121 0.123 0.186 0.112 0.129
Operation and Maintenance $/kwWh 0.016 0.018 0.021 0.022 0.023 0.020
Transmission Expenses $/kWh 0.001 0.001 0.002 0.002 0.002 0.001
Distribution Expenses $/kwh 0.004 0.004 0.004 0.004 0.005 0.004
Customer Accounts Expenses $/kwh 0.002 0.002 0.002 0.003 0.003 0.002
Customer Service Expenses $/kwh 0.002 0.002 0.003 0.004 0.003 0.003
Admin & Gen Expenses $/kwh 0.008 0.009 0.011 0.011 0.012 0.010
Depreciation and Amortization $/kwh 0.013 0.014 0.014 0.015 0.016 0.014
Taxes $/kwh 0.021 0.023 0.023 0.032 0.025 0.025
Other Expense $/kwWh 0.001 0.001 0.000 0.000 0.000 0.000
Net Income $/kWh 0.013 0.013 0.011 0.014 0.013 0.013
Average Cost of Purchased KWH $/kwh 0.110 0.124 0.127 0.163 0.121 0.129
Average Fuel Cost of Net Generated KWH $/kwh 0.109 0.131 0.134 0.217 0.121 0.143
Cost of Fuel Oil / KWH Generated $/kwh 0.089 0.108 0.110 0.188 0.104 0.120
Cost of Diesel Oil / KWH Generated $/kwh 0.137 0.163 0.172 0.232 0.140 0.169
Fuel Oil Consumed TBBL 9,121 9,442 9,358 8,971 8,618 9,102
Diesel Oil Consumed TBBL 2,926 2,795 2,687 2,546 2,627 2,716
Total Oil Consumed TBBL 12,047 12,237 12,045 11,517 11,245 11,818
Total Cost of Oil $M 694 845 850 1,327 724 888
Total Cost of Fuel Oil $M 467 588 592 979 519 629
Total Cost of Diesel Oil $M 226 258 258 348 205 259
Average Cost of Fuel Oil $/BBL 51 62 63 109 60 69
Average Cost of Diesel Oil $/BBL 7 92 96 137 78 96




Tables 5.56 to 5.60 provide selected major opeagaitwdicators of electric utilities by
county in Hawaii from 2005 to 2009.

Table 5.56. County Electric Power Sector Annual Dat - 2009

Major Electricity Indicators

Units Honolulu Hawaii Maui Kauai
State County County County County
Total Operating Revenues $M 2,156 1,385 344 298 130
Total Operating Expenses $M 2,028 1,314 320 278 115
Operating Income $M 129 71 24 19 14
Operating Income as % of Revenue % 6 5 7 7 11

% in Total Operating Expenses

Fuel Cost (Utility Only) % 36 35 23 49 45
Purchased Power % 25 28 35 7 3
Fuel and Purchased Power % 61 63 58 57 48
Operation and Maintenance % 7 6 7 10 11
Transmission Expenses % 1 1 1 1 1
Distribution Expenses % 2 2 3 3 3
Customer Accounts Expenses % 1 1 2 1 2
Customer Service Expenses % 2 2 1 1 1
Admin & Gen Expenses % 6 6 5 5 10
Sub-T otal Utility Operating Expense % 80 81 77 77 76
Depreciation and Amortization % 8 6 10 10 14
Taxes % 12 13 13 12 9
Other Expense % 0 0 0 0 0
Total Electricity Sold GWH 10,126 7,378 1,120 1,192 436
Generated by Utility GWH 5,972 4,111 451 1,008 402
Electricity Purchased GWH 4,154 3,267 669 185 34
% of Electricity Purchased % 41 44 60 15 8
Average Revenue per kWh Sold $/kWh 0.213 0.188 0.307 0.250 0.297
Fuel (All) $/kWh 0.112 0.104 0.137 0.128 0.125
Operation and Maintenance $/kWh 0.023 0.018 0.051 0.026 0.032
Transmission Expenses $/kWh 0.002 0.002 0.002 0.002 0.002
Distribution Expenses $/kWh 0.005 0.004 0.008 0.006 0.008
Customer Accounts Expenses $/kWh 0.003 0.002 0.005 0.003 0.005
Customer Service Expenses $/kwWh 0.003 0.003 0.002 0.002 0.002
Admin & Gen Expenses $/kWh 0.012 0.011 0.014 0.012 0.026
Depreciation and Amortization $/kWh 0.016 0.011 0.029 0.024 0.038
Taxes $/kWh 0.025 0.022 0.038 0.029 0.025
Other Expense $/kWh 0.000 0.000 0.000 0.000 0.000
Net Income $/kWh 0.013 0.010 0.021 0.016 0.032
Average Cost of Purchased KWH $/kWh 0.121 0.112 0.168 0.109 0.113
Average Fuel Cost of Utility $/kWh 0.121 0.102 0.144 0.127 0.122

Cost of Fuel Oil / KWH Generated $/kWh 0.104 0.101 0.128 0.129 -
Cost of Diesel Oil / KWH Generated $/kWh 0.140 0.268 0.176 0.120 0.127

Fuel Oil Consumed TBBL 8,618 7,412 735 471 -
Diesel Oil Consumed TBBL 2,627 143 355 1,398 730

Total Cost of Fuel Oil $M 519 447 44 28 -
Total Cost of Diesel Oil $M 205 13 30 110 52

Average Cost of Fuel Oll $/BBL 60 60 60 59 -
Average Cost of Diesel Oil $/BBL 78 90 86 78 71




Table 5.57. County Electric Power Sector Annual Dat - 2008

Major Electricity Indicators

Units Honolulu Hawaii Maui Kauai
State County County County County
Total Operating Revenues $M 3,043 1955 446 453 190
Total Operating Expenses $M 2,895 1878 420 426 71
Operating Income $M 48 76 26 27 18
Operating Income as %of Revenue % 5 4 6 6 10
%in Total Operating Expenses
Fuel Cost (Utility Only) % 46 46 26 59 57
Purchased Power % 24 25 42 9 4
Fueland Purchased Power % 70 71 68 68 61
Operation and Maintenance % 5 4 4 5 8
Transmission Expenses % 1 1 1 0 1
Distribution Expenses % 2 1 2 2 2
Customer Accounts Expenses % 1 1 1 1 1
Customer Service Expenses % 1 2 1 1 1
Admin &Gen Expenses % 4 4 3 3 7
Total Utiity Operating Expense % 83 84 80 81 81
Depreciation and Amortization % 5 4 7 6 10
Taxes % n n 2 2 9
Other Expense % 0 0 0 0 0
Total Electricity Sold GWH 10,390 7,556 1141 1239 454
Generated by Utilty GWH 6,113 4,290 360 1,038 425
Electricity Purchased GWH 4,277 3,266 781 201 29
%of Electricity P urchased % 41 43 68 16 6
Average Revenue per kWh Sold $/kWh 0.293 0.259 0.391 0.365 0.418
Fuel (All) $/kWh 0.186 0.170 0.215 0.231 0.229
Operation and Maintenance $/kWh 0.022 0.018 0.052 0.022 0.032
Transmission Expenses $/kWh 0.002 0.001 0.002 0.002 0.002
Distribution Expenses $/kWh 0.004 0.003 0.006 0.006 0.008
Customer Accounts Expenses $/kWh 0.003 0.002 0.005 0.003 0.005
Customer Service Expenses $/kWh 0.004 0.004 0.003 0.004 0.002
Admin &Gen Expenses $/kWh 0.011 0.010 0.012 0.010 0.027
Depreciation and Amortization $/kWh 0.015 0.011 0.027 0.022 0.036
Taxes $/kWh 0.032 0.028 0.046 0.042 0.035
Other Expense $/kWh 0.000 0.000 0.001 0.001 0.000
Net Income $/kWh 0.014 0.010 0.023 0.022 0.041
Average Cost of Purchased KWH $/kWh 0.163 0.145 0.226 0.191 0.226
Average FuelCost of Uity $/kwWh 0.217 0.185 0.236 0.227 0.220
CostofFuel Oil/ KWH Generated $/kWh 0.188 0.184 0.213 0.212 -
Costof Diesel Oil/ KWH Generated $/kWh 0.232 0.333 0.290 0.220 0.229
Fuel OilConsumed TBBL 8,971 7,747 758 466 -
Diesel OlConsumed TBBL 2,546 70 248 1445 783
TotalCostof Fuel Oil $M 979 858 76 45 -
TotalCostofDiesel Ol $M 348 9 34 207 98
Average Cost of Fuel Oil $/BBL 109 m 100 97 -
$/BBL 137 122 137 143 125
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Table 5.58. County Electric Power Sector Annual Dat - 2007

Major Electricity Indicators

Units Honolulu  Hawaii Maui Kauali
State County County County County
Total Operating Revenues $M 2,260 1,385 361 350 163
Total Operating Expenses $M 2,139 1,331 336 329 142
Operating Income $M 121 54 25 21 21
Operating Income as % of Revenue % 5 4 7 6 13
% in Total Operating Expenses
Fuel Cost (Utility Only) % 40 39 22 53 54
Purchased Power % 25 28 40 10 3
Fuel and Purchased Power % 65 67 62 63 57
Operation and Maintenance % 5 7 8 8
Transmission Expenses % 1 1 1 1
Distribution Expenses % 2 2 2 2 2
Customer Accounts Expenses % 1 1 1 2
Customer Service Expenses % 2 1 1 1
Admin & Gen Expenses % 5 5 5 4 8
Sub-T otal Utility Operating Expense % 81 83 78 80 79
Depreciation and Amortization % 7 6 9 8 11
Taxes % 11 11 13 12 10
Other Expense % 0 0 0 0 -
Total Electricity Sold GWH 10,585 7,675 1,163 1,280 467
Generated by Utility GWH 6,330 4,437 394 1,059 440
Electricity Purchased GWH 4,255 3,238 769 221 27
% of Electricity Purchased % 40 42 66 17 6
Average Revenue per kWh Sold $/kWh 0.214 0.180 0.311 0.274 0.349
Fuel (All) $/kWh 0.123 0.110 0.144 0.157 0.172
Operation and Maintenance $/kWh 0.021 0.016 0.056 0.025 0.027
Transmission Expenses $/kWh 0.002 0.001 0.002 0.002 0.003
Distribution Expenses $/kWh 0.004 0.003 0.006 0.005 0.008
Customer Accounts Expenses $/kWh 0.002 0.002 0.003 0.002 0.006
Customer Service Expenses $/kWh 0.003 0.003 0.002 0.003 0.002
Admin & Gen Expenses $/kWh 0.011 0.009 0.014 0.010 0.024
Depreciation and Amortization $/kWh 0.014 0.010 0.025 0.021 0.035
Taxes $/kWh 0.023 0.019 0.037 0.030 0.029
Other Expense $/kWh 0.000 0.000 0.001 0.001 -
Net Income $/kWh 0.011 0.007 0.021 0.017 0.044
Average Cost of Purchased KWH $/kWh 0.127 0.114 0.175 0.151 0.175
Average Fuel Cost of Utility $/kWh 0.134 0.108 0.153 0.153 0.165
Cost of Fuel Oil / KWH Generated $/kWh 0.110 0.107 0.129 0.130 -
Cost of Diesel Oil / KWH Generated $/kWh 0.172 0.411 0.205 0.150 0.172
Fuel Oil Consumed TBBL 9,358 8,098 787 473 -
Diesel Oil Consumed TBBL 2,687 97 280 1,487 823
Total Cost of Fuel Oil $M 592 516 48 28 -
Total Cost of Diesel Oil $M 258 9 27 145 76
Average Cost of Fuel Oll $/BBL 63 64 60 60 -
i $/BBL 96 96 98 98 93
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Table 5.59. County Electric Power Sector Annual Dat - 2006

Major Electricity Indicators

Units Honolulu  Hawaii Maui Kauali
State County County County County
Total Operating Revenues $M 2,196 1,366 340 345 146
Total Operating Expenses $M 2,061 1,290 323 320 128
Operating Income $M 135 75 17 25 18
Operating Income as % of Revenue % 6 6 5 7 12
% in Total Operating Expenses
Fuel Cost (Utility Only) % 41 40 26 56 50
Purchased Power % 25 28 38 8 4
Fuel and Purchased Power % 66 68 64 65 54
Operation and Maintenance % 5 7 6 10
Transmission Expenses % 1 1 1 1
Distribution Expenses % 2 2 2 2 3
Customer Accounts Expenses % 1 1 1 2
Customer Service Expenses % 1 1 1 1
Admin & Gen Expenses % 5 5 4 3 8
Sub-Total Utility Operating Expense % 81 82 80 78 78
Depreciation and Amortization % 7 6 9 8 12
Taxes % 12 12 11 13 10
Other Expense % 0 0 0 1 -
Total Electricity Sold GWH 10,568 7,701 1,149 1,266 452
Generated by Utility GWH 6,439 4,451 460 1,111 418
Electricity Purchased GWH 4,129 3,250 689 156 34
% of Electricity Purchased % 39 42 60 12 8
Average Revenue per kWh Sold $/kWh 0.208 0.177 0.296 0.273 0.323
Fuel (All) $/kWh 0.121 0.108 0.152 0.161 0.151
Operation and Maintenance $/kWh 0.018 0.014 0.048 0.018 0.030
Transmission Expenses $/kWh 0.001 0.001 0.002 0.001 0.002
Distribution Expenses $/kWh 0.004 0.003 0.006 0.004 0.008
Customer Accounts Expenses $/kWh 0.002 0.002 0.003 0.002 0.005
Customer Service Expenses $/kWh 0.002 0.002 0.002 0.003 0.002
Admin & Gen Expenses $/kWh 0.009 0.008 0.010 0.008 0.024
Depreciation and Amortization $/kWh 0.014 0.010 0.025 0.020 0.035
Taxes $/kWh 0.023 0.020 0.031 0.034 0.027
Other Expense $/kWh 0.001 0.000 0.001 0.001 -
Net Income $/kWh 0.013 0.010 0.015 0.020 0.040
Average Cost of Purchased KWH $/kWh 0.124 0.110 0.178 0.170 0.161
Average Fuel Cost of Utility $/kWh 0.131 0.106 0.151 0.151 0.144
Cost of Fuel Oil / KWH Generated $/kWh 0.108 0.105 0.125 0.123 -
Cost of Diesel Oil / KWH Generated $/kWh 0.163 0.330 0.203 0.152 0.150
Fuel Oil Consumed TBBL 9,442 8,077 844 521 -
Diesel Oil Consumed TBBL 2,795 74 370 1,588 763
Total Cost of Fuel Oil $M 588 509 49 30 -
Total Cost of Diesel Oil $M 258 7 36 151 64
Average Cost of Fuel Oll $/BBL 62.3 63 58 57 -
i $/BBL 92.1 95 97 95 84
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Table 5.60. County Electric Power Sector Annual Dat - 2005

Major Electricity Indicators
Units Honolulu Hawaii Maui Kauai

State County County County County

Total Operating Revenues $M 1,934 1,204 294 303 132
Total Operating Expenses $M 1,800 1,139 273 276 112
Operating Income $M 134 65 22 27 21
Operating Income as % of Revenue % 7 5 7 9 16
% in Total Operating Expenses
Fuel Cost (Utility Only) % 39 37 24 56 48
Purchased Power % 26 30 38 6 4
Fuel and Purchased Power % 64 67 62 62 53
Operation and Maintenance % 6 5 7 7 9
Transmission Expenses % 1 1 1 1
Distribution Expenses % 2 2 2 2 2
Customer Accounts Expenses % 1 1 1 2
Customer Service Expenses % 1 1 1 1
Admin & Gen Expenses % 5 5 4 4 8
Sub-T otal Utility Operating Expense % 80 82 77 77 76
Depreciation and Amortization % 8 6 10 9 15
Taxes % 12 12 12 14 10
Other Expense % 0 0 1 0 -
Total Electricity Sold GWH 10,539 7,721 1,116 1,252 449
Generated by Utility GWH 6,336 4,338 429 1,155 414
Electricity Purchased GWH 4,202 3,383 688 97 35
% of Electricity Purchased % 40 44 62 8 8
Average Revenue per kWh Sold $/kWh 0.184 0.156 0.264 0.242 0.295
Fuel (All) $/kWh 0.103 0.093 0.124 0.135 0.129
Operation and Maintenance $/kWh 0.016 0.013 0.042 0.016 0.024
Transmission Expenses $/kWh 0.001 0.001 0.002 0.001 0.002
Distribution Expenses $/kWh 0.004 0.003 0.006 0.004 0.006
Customer Accounts Expenses $/kWh 0.002 0.001 0.003 0.002 0.004
Customer Service Expenses $/kWh 0.002 0.002 0.002 0.002 0.001
Admin & Gen Expenses $/kWh 0.008 0.008 0.009 0.008 0.021
Depreciation and Amortization $/kWh 0.013 0.009 0.024 0.020 0.037
Taxes $/kWh 0.021 0.018 0.030 0.031 0.024
Other Expense $/kWh 0.001 0.000 0.002 0.000 -
Net Income $/kWh 0.013 0.008 0.019 0.021 0.046
Average Cost of Purchased KWH $/kWh 0.110 0.100 0.149 0.167 0.144
Average Fuel Cost of Utility $/kWh 0.109 0.089 0.123 0.125 0.124
Cost of Fuel Oil / KWH Generated $/kWh 0.089 0.088 0.095 0.095 -
Cost of Diesel Oil / KWH Generated $/kWh 0.137 0.275 0.161 0.126 0.126
Fuel Oil Consumed TBBL 9,121 7,875 727 519 -
Diesel Oil Consumed TBBL 2,926 118 409 1,651 747
Total Cost of Fuel Oil $M 467 412 33 22 -
Total Cost of Diesel Qil $M 226 9 32 132 54
Average Cost of Fuel Oll $/BBL 51.2 52 46 43 -

$/BBL s 76 78 80 72
U



6. ENERGY-RELATED EMISSIONS

From 1990 to 1999, Hawaii's energy-related carbmxide (CQ) emissions decreased
gradually from 21.7 million metric tons to 18.3 hoih metric tons; from 1999 to 2007, however,
CO, emissions increased from 18.3 million metric tém24.2 million metric tons. Table 6.1
shows that the relationship between total enertated CQ emissions and total conventional
(petroleum, coal, and natural gas) energy consmpiithe C@Energy Ratio) remained rather
stable from 1990 to 2007.

Table 6.1. Energy-Related Carbon Dioxide Emissions

Total Conventional CcOo2 Energy/CO2
CcO2 Energy Energy Ratio
Emissions Consumption Ratio Index
Year Milion Tons Billion Btu Ton/Bbtu 1990=100
1990 21.7 293,450 74.0 100.0
1991 19.7 267,604 73.6 99.4
1992 20.7 279,139 74.0 100.0
1993 18.8 255,262 73.8 99.7
1994 20.2 274,018 73.6 99.4
1995 20.0 272,470 734 99.2
1996 19.0 259,224 734 99.1
1997 18.6 251,027 74.1 100.1
1998 18.6 251,721 73.8 99.7
1999 18.3 247,612 73.9 99.9
2000 18.6 252,924 73.7 99.6
2001 19.1 257,742 74.1 100.2
2002 205 274,267 74.6 100.8
2003 214 287,879 74.4 100.5
2004 225 302,359 74.4 100.5
2005 23.1 312,121 74.0 99.9
2006 233 313,438 74.3 100.4
2007 24.2 323,726 74.7 100.9

Source: Energy Information Administration, Stateigy Data System
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The estimated emissions of Hawaii's electric powelustry from 1990 to 2008 are
provided in Table 6.2. Total G@&nd NOX emissions from the electric power seatoraased
over time, while S@emissions decreased over time.

Table 6.2. Emissions of Electric Power Industry

Total Electric Power Industry % of Petroleum Fired o¥%Coal Fired
In Metric Tons % of Total Emission % of Total Emissio
Year CO2 S02 NOX CO2 SO2 NOX CO2 SO2 NOX
1990 7,982,851 35,214 14,888 97 100 95 0
1991 6,819,092 26,532 11,073 96 99 94 0 1
1992 7,755,941 28,221 13,521 89 93 77 8 18
1993 7,690,653 21,849 14,734 80 86 61 17 13 35
1994 7,885,871 20,765 15,166 80 84 60 17 16 35
1995 8,264,486 39,358 26,981 77 89 76 19 10 16
1996 8,444,543 43,843 27,556 78 89 77 20 10 16
1997 8,458,097 43,533 27,245 77 89 76 20 10 17
1998 8,360,943 46,326 27,688 79 91 77 18 8 14
1999 8,383,920 44,417 27,968 80 92 80 17 7 14
2000 8,668,841 50,882 26,116 79 76 83 19 22 11
2001 8,795,838 25,596 26,706 77 95 90 19 5 6
2002 9,336,578 22,535 32,157 81 91 87 17 9 8
2003 8,739,132 22,593 28,030 78 94 89 20 6 5
2004 9,191,644 23,871 29,446 79 94 90 19 6 5
2005 9,121,863 21,440 29,647 80 94 91 17 5 4
2006 9,127,629 21,887 28,781 81 95 92 17 4 4
2007 9,024,179 21,982 23,063 80 95 90 18 4 5
2008 9,045,661 21,284 21,618 79 92 86 18 7 7

Source: Energy Information Administration, Statefyy Data System



